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Asset Revaluation Regulation with Multiple 
Information Sources 


Joel S. Demski 
University of Florida 


Haijin Lin 
University of Florida 


David E. M. Sappington 
University of Florida 


ABSTRACT: We examine the design of asset revaluatlon policies in settings where a 
regulator can mandate fair value disclosure in order to mitigate а lemons problem in the 
asset resale market. The welfare-maximizing policy generally prescribes fair value cer- 
tification for the lower asset values and (less costly) historical cost reporting for the 
higher asset values. The potential for voluntary certification can reduce welfare by 
Increasing equilibrium certification costs and promoting underinvestment in socially 
valuable projects. Thus, a single regulated source of information (mandated disclosure) 
can be preferable to two sources of information (mandated and voluntary disclosure). 


Keywords: asset revaluation; certification; disclosure. 


I. INTRODUCTION 


any different asset revaluation rules are employed in practice. Common rules include 
M lower of cost or market for inventory, net realizable value for receivables, and fair value 
for many financial instruments and impaired long-lived assets. The operation and im- 
pact of these revaluation rules are widely studied and fairly well understood. In contrast, relatively 
little is known about the conditions under which the various rules—together or in isolation— 
constitute optimal revaluation policies. This research derives the properties of optimal lower-tail 
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asset revaluation policies in a simple, stylized setting and compares the optimal rules to the rules 
that are applied in practice. 

In our model, investors acquire private information about the value of projects in which they 
might invest. If a project is undertaken, then it is eventually sold in a resale market. A lemons 
problem (Akerlof 1970) arises in this resale market because potential buyers do not share the 
original investor’s private information. The lemons problem produces an overinvestment distortion 
because investors undertake projects with negative expected net value, knowing that they ulti- 
mately can sell the resulting uncertified asset at a price that exceeds its true (expected) value.” 

Symmetric knowledge of asset values can help to mitigate this lemons problem and the 
associated overinvestment distortion. Our model admits two potential sources of symmetric infor- 
mation: Mandated certification and voluntary certification. Mandated certification requires inves- 
tors with the least valuable assets to certify the true value of their assets. When ће knows that ће 
will be required to reveal the true value of his asset, an investor will not pursue a project unless the 
value of the resulting asset exceeds its cost. Consequently, mandated certification reduces overin- 
vestment by deterring investment in the least valuable projects. 

Voluntary certification arises when investors certify the value of their assets even though they 
are not required to do so. Voluntary certification permits the owner of a high-value asset to sell the 
asset at a price that reflects its true (high) value rather than at a (lower) price that reflects the 
expected value of all uncertified assets. Voluntary disclosure of this type can provide useful 
information to asset buyers. However, it also can lead to underinvestment in socially valuable 
projects. The underinvestment arises when pervasive voluntary certification reduces the expected 
value, and thus the equilibrium price, of uncertified assets to the point where investors will only 
pursue projects if they ultimately plan to voluntarily certify the value of the resulting asset. 
Investors will not pursue projects with net values that are positive but less than the cost of 
voluntary certification under these circumstances, and so underinvestment occurs. 

The optimal asset revaluation policy in this setting balances the costs of mandated asset 
revaluation against the corresponding benefits. The costs include both the institutional costs of 
establishing certification rules and processes and the additional costs associated with actually 
certifying the value of individual assets. The benefits of mandated revaluation include the mitiga- 
tion of the lemons problem caused by asymmetric knowledge of asset values and the associated 
overinvestment distortion. Mandated certification also can reduce the extent of voluntary certifi- 
cation and thereby limit the associated certification costs and the underinvestment that voluntary 
certification can cause." 

Our analysis of optimal asset revaluation policies in this setting with two sources of informa- 
tion about asset values (mandated certification and voluntary certification) produces four primary 
findings. First, comprehensive fair value certification is an optimal asset revaluation policy only in 
the extreme setting where mandated certification is costless. Second, in more realistic settings 
where audited fair value disclosure is costly, the optimal revaluation rule prescribes fair value 
certification for the Jower asset values and (less costly) historical cost reporting for the higher asset 
values. Third, when the cost of voluntary certification exceeds the cost of mandated certification, 
the optimal extent of mandated certification increases as the cost of voluntary certification de- 
clines. The increased incidence of mandated certification serves to limit the use of the more costly 


Lower-tail asset revaluation policies mandate certification, i.e., fair value measurement, of the value of the least valuable 
assets. Such policies are common in practice, as illustrated by lower of cost or market for inventories or FAS No. 144 
for long-lived assets. 

For expositional simplicity, we will often refer to “expected value" as “value” in the ensuing discussion. 

Mandated certification reduces voluntary certification by increasing the equilibrium price of uncertified assets and 
thereby reducing the private return to voluntary certification. 
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information source (voluntary certification) and to limit the underinvestment that voluntary certi- 
fication can induce. Fourth, voluntary certification can reduce welfare by increasing equilibrium 
certification costs and promoting underinvestment in socially valuable projects. Thus, a single 
regulated source of information (mandated disclosure) can be preferable to two sources of infor- 
mation, one regulated and the other unregulated. 

Our analysis of optimal asset revaluation policies proceeds as follows. Section II describes the 
key elements of our model. Section III characterizes the optimal asset revaluation policy in three 
benchmark settings: One where certification is costless; one where all forms of certification are 
prohibitively costly; and one where voluntary disclosure is the only source of information about 
asset values. Section IV identifies the optimal policy in the setting of primary interest —where both 
mandatory and voluntary certification are feasible—and explains how the potential for voluntary 
disclosure influences the optimal mandatory disclosure policy. Section V discusses extensions of . 
our model and directions for further research." 

Before proceeding, we briefly relate our work to its predecessors. Our analysis may be most 
similar to Bachar et al.'s (1997) analysis in which a myopic, privately informed manager decides 
when to undertake costly asset certification. The authors compare the performance of lower of cost 
or market, fair value, and historical cost valuation rules. Our analysis differs by analyzing optimal 
asset revaluation policies, by focusing on the lemons problem in the market for assets rather than 
on problems caused by managerial myopia, and by considering the impact of revaluation require- 
ments on investment and voluntary disclosure behavior." 

Our analysis of lower-tail disclosure rules links our work to the literature on asset write-down 
policies. We extend this literature by emphasizing optimal lower-tail write-down policies, their 
interaction with voluntary disclosure, and their attendant investment distortions. We also contrib- 
ute to the literature on voluntary disclosure (e.g., Dye 2001; Kanodia and Lee 1998; Verrecchia 
1983, 2001) by emphasizing the interaction between regulation of financial reporting and the 
option to voluntarily disclose valuation-relevant private information. 


II. THE MODEL 


We consider a setting in which entrepreneurs choose whether to pursue investment projects 
that become available to them. We focus on the decision of a representative entrepreneur who can 
either undertake or decline to pursue a single investment opportunity. For example, the entrepre- 
neur might be afforded the opportunity to create and then operate a small business venture. 

To pursue the investment project (e.g., the small business venture), the entrepreneur must 
invest exactly 7 > 0 dollars. The ultimate payoff from this fixed investment is X + u +£, where £ 
is the expected present value of the asset, and where д and в are the realizations of two indepen- 
dent random variables, Д and 2. The mean of each random variable is 0. For simplicity, 2 is 
assumed to have a uniform distribution on the interval [—f, + f]. The entrepreneur observes the 
realized д. before deciding whether to invest the requisite 7 dollars or to refrain from investing. 
After 


* The proofs of all formal conclusions are provided in the Appendix. 

5 Our analysis is similar to Reis and Stocken's (2007) analysis in that both consider reporting of private information via 
a prescribed measurement rule (here a truncated version of fair value). While we limit strategic considerations to the 
investor's voluntary disclosure decision, Reis and Stocken (2007) analyze interactions among competing firms. Агуа et 
al. (2007) also consider competitive interactions when examining the impacts of a requirement to report disaggregated 
demand information. 

$ See Alciatore et al. (1998), Dye (2001), and Verrecchia (2001), for example, for useful reviews of related investigations 
in this literature. Riedl's (2004) empirical analysis confirms the importance of opportunistic considerations in observed 
asset write-downs. 
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observing the realized и, the entrepreneur updates his expectation of the project's value from its а 
priori value (2) to 2+ u. 

We assume the entrepreneur ultimately sells his investment project. Consequently, the entre- 
preneur's decision about whether to undertake the project and thereby develop a potentially valu- 
able asset is influenced by the prevailing asset revaluation policy. The policy specifies when the 
entrepreneur must disclose the privileged information he has acquired about the value of his asset. 
Formally, the certification policy specifies the set of realized asset values (£+ м) that the investor 
must disclose. Following institutional practice, we consider lower-tail certification policies, so the 
regulator specifies a critical asset value, Х + м”, and requires the investor to certify the value of 
any asset that is below the specified critical value. To illustrate: If и” = 0, then the investor must 
certify any asset value below its a priori value (£); if м" = I — X, then the investor must certify any 
asset value below historical cost (J); and if м” = f, then comprehensive fair value certification is 
required.? 

For simplicity, we normalize to zero the cost of disclosing the historical cost of an asset. In 
contrast, additional disclosure of a realized asset value generally 1s costly. If the regulator imposes 
a nontrivial certification requirement (so д” = —f), then the entrepreneur incurs a fixed cost, К 
> 0, if he undertakes the investment project, regardless of the expected value of the resulting asset 
(i.e., regardless of the actual realization of д). This cost can be viewed as a fixed, institutional cost 
associated with determining and being prepared to document accurately the value of the asset. In 
practice, these costs can include modeling, price tracking, and ensuring both the existence of an 
adequate audit trail and the infrastructure required to determine when revaluation is warranted. 

Actual certification of an asset's value (=£ + м”) requires an additional cost k” = 0. In 
practice, these incremental certification costs can include payments to the valuation engineers or 
other consultants who perform the certification. These costs also might reflect expected litigation 
costs, which can arise even though the revaluation takes place under safe harbor provisions. AII 
certification costs are borne by the investor, who is assumed to comply with the prevailing certi- 
fication policy. Both mandated and voluntary certification are assumed to reveal asset values 
accurately. 4 

Even if the entrepreneur is not required to certify the value of his asset (because this value 
exceeds the specified critical value, £+ и”), he may choose to document a particularly high asset 
value in order to increase the sales price of the asset. For example, the small business owner who 
has discovered particularly lucrative opportunities for the business venture might document these 
opportunities in detail as a component of the certification process. The cost of such voluntary 
certification varies according to whether a nontrivial mandatory certification (MC) policy has been 
imposed. As noted, if a nontrivial MC requirement is in place, then the investor incurs institutional 


For example, the entrepreneur's careful study of the business opportunity might reveal pertinent, but still imperfect, 
information about the likely profitability of the business. The random variable & admits the realistic possibility that the 
investor is imperfectly informed about the value of his asset at the time he sells the asset. If the distribution of € were 
degenerate, then the lemons problem could be resolved trivially if investors could costlessly report the value of their 
assets and if a frictionless enforcement system were available to punish investors who misreport asset values. 

The entrepreneur who chooses to pursue his investment project will be referred to as "the investor.” 

Thus, the class of policies that we analyze includes historical cost and fair value certification. The class also includes no 
mandated certification (such as expensing R&D expenditure) and conditional mandated certification (such as lower of 
cost or market). Policies that mandate the certification of selected high asset values without mandating the certification 
of low asset values could maximize expected welfare in settings where certification costs decline as asset values 
increase. However, such cost structures seem unlikely in practice for the reasons noted below. 

Thus, we abstract from considerations related to the enforcement of mandated certification policies. See Andreoni et al. 
(1998), Hope (2003), and Stocken (2000), for example, for analyses of enforcement issues in distinct but related 


10 


settings. 
!! Some thoughts on imperfect certification are offered in the "Conclusions" section. 
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cost K, regardless of the realized value of his asset and regardless of whether he undertakes 
voluntary certification. Voluntary certification of any asset value above Х + и” then requires ап 
additional cost К = 0.'* If no substantive MC policy is in place, then voluntary certification (VC) 


entails cost К. We do not restrict the value of K? in most of the analysis. However, it is natural to 


think of &" as being at least as great as K + k”, in part because the standardized accounting and 
valuation procedures that are instituted as part of a nontrivial MC policy may provide safe harbor 
protection in the event of litigation. 

To ensure that the entrepreneur faces a meaningful investment decision, we maintain the 
following assumptions throughout the analysis: 


Assumption 1: X > [+ К. 
Assumption 2: € — f « I. 
Assumption 3: ++ f>/+K+k". 


Assumption 1 implies that investment 15 profitable, on average, after accounting for the institu- 
tional costs of a nontrivial MC policy. Assumption 2 states that investment is not profitable for the 
lowest expected asset value (X — f) even in the absence of certification costs. Assumption 3 indi- 
cates that investment is profitable for the highest expected asset value (2 + f), even after control- 
ling for all of the costs associated with mandated certification of asset values. Together, Assump- 
tions 1-3 imply that surplus is maximized if the project is undertaken for the highest expected 
asset values and not undertaken for the lowest expected asset values. 

Ал optimal certification policy is one that maximizes the ex ante expected welfare of all 
market participants. Competition among asset buyers drives the equilibrium price of an asset to its 
expected value, given all information that is publicly available at the time the asset is sold. 
Consequently, asset buyers earn zero expected profit in equilibrium. Therefore, expected welfare is 
simply the entrepreneur's expected profit, which is the expected difference between the price at 
which he eventually sells his asset and the sum of his investment and certification costs. 

An asset whose value has been certified (either by mandated or voluntary certification) is sold 
for a price equal to the certified value. An asset whose value has not been certified is sold at a price 
that reflects Ив expected value absent certification. This expected value is £c E[g|£ 
е (u" , u?)), where £+ и” is the smallest realized asset value for which the entrepreneur under- 
takes voluntary certification.’ Thus, the price of an uncertified asset is a component of a perfect 
Bayesian equilibrium of a game in which: (1) all elements of the environment are common 
knowledge except the realization of д; and (2) asset buyers employ all available information to 
formulate their (Bayesian) beliefs about asset values before bidding the price of an asset down to 
the level of its expected value. If an uncertified asset is offered for sale when no such action 
should arise in equilibrium, then asset buyers believe the value of the uncertified asset is its a 
priori value (3) plus a random draw from the support of д where, in equilibrium, no investment 
should have occurred." 

Before proceeding, we briefly review the timing in the model. First, the regulator announces 
the certification policy (i.e., the critical asset value, Х + и”, below which certification is required). 
Next, the entrepreneur acquires updated private information about the value of the asset that his 


2 In parts of the ensuing analysis, we assume А? > К” to account for the greater legal risk that can accompany claims of 
unusually bigh asset values in practice. 

13 Here and throughout the analysis, Е(-) denotes the expectations operator. 

!^ If investment (with certification) should have occurred for all Де [-7, f], then asset buyers believe the value of the 
uncertified asset is 2— f. Тһе qualitative conclusions drawn below hold when alternative out-of-equilibrium beliefs are 
maintained. The key assumption is that out-of-equilibrium investment is believed most likely to have been undertaken 
by the entrepreneur when the value of his asset is relatively low. 
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project will produce, and decides whether to undertake the project. In the presence of a nontrivial 
mandatory certification policy (4” = —f), the entrepreneur incurs cost К upon undertaking the 
project. Any incremental certification cost (either mandated or voluntary) is incurred before the 
asset is sold. The equilibrium price of the asset is then determined. Finally, the asset is sold. 


HI. BENCHMARK SETTINGS 
Before proceeding to characterize the optimal asset revaluation policy in the setting of pri- 
mary interest, we analyze the optimal policies and outcomes in three benchmark settings: (1) the 
first best setting in which all asset values are observed publicly at no cost; (2) the no certification 
setting in which no mandatory certification is imposed and voluntary certification is not feasible; 
and (3) the no mandated certification setting in which no mandatory certification is imposed but 
voluntary certification is feasible. 


The First Best Setting 


When certification of asset values is costless, the mandated certification (MC) policy that 
maximizes expected welfare entails comprehensive fair value reporting. This policy requires the 
(costless) certification of all asset values (so u” = f). Under comprehensive fair value reporting, 
the asset is ultimately sold for a price that reflects its actual expected value (Х + д). Recognizing 
this fact, the entrepreneur only undertakes a project if its expected value exceeds the investment 
cost, i.e., if + д = I. Consequently, only projects with positive net value (i.e., those for which 
Х+ и> Гог и > 1-3) are undertaken in equilibrium. 

Because a comprehensive fair value mandate ensures that asset buyers share the investor's 
information about the value of his asset, expected welfare in the first best setting (W^?) is simply 
the expected value of all projects with positive net value, i.e.: 


/ ай 1 
и | ре Д рг. 
piro SOM 


The No Certification Setting 


Now consider the opposite extreme where no information about the value of an asset other 
than its historical cost can ever be disclosed. A lemons problem (e.g., Akerlof 1970) arises in this 
no certification (NC) setting because the entrepreneur always has better information than asset 
buyers about the value of his asset at the time the asset is sold. The entrepreneur has no incentive 
to eschew projects with negative net value when all projects ultimately sell for the same price. 
Consequently, an equilibrium arises in the NC setting in which the entrepreneur always undertakes 
the project and the asset is ultimately sold at a price that reflects its a priori expected value (X). 
Expected welfare in the NC setting (W^) is thus the difference between this price and the 
investment cost, i.e.: 


WNC = g—]« W, 


Because the entrepreneur always undertakes the project in this equilibrium in the NC setting, 
overinvestment occurs relative to the first best level of investment, i.e., projects with negative 
expected net value (£+ u — I< 0) are undertaken. 


The No Mandnted Certification Setting 


As a third benchmark, consider the setting where no mandatory certification (MC) is imposed 
and so voluntary certification (VC) is the only potential source of information about asset values 
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(other than historical cost). In this no MC setting, investors with high-value assets will undertake 
VC if the cost of VC is less than the increase in the asset sale price it engenders. VC allows the 
investor to sell his asset at its expected value rather than at the (lower) equilibrium price of an 
uncertified asset. Thus, VC alone can help to resolve the lemons problem to some extent by 
distinguishing between (certified) assets with particularly high value and (uncertified) assets of 
lower value. 

The extent to which VC mitigates the lemons problem and influences investment behavior 


depends upon the cost of VC. If VC is costless (so &" = 0), the first best outcome emerges as an 
equilibrium in the no MC setting. Anticipating (costless, voluntary) certification of the value of his 
asset, the entrepreneur will undertake the project only if its expected value exceeds its cost (so 
+ u = I). A failure to undertake certification leads potential buyers to believe the value of the 
asset is less than its historical cost (7). Therefore, the entrepreneur would suffer a financial loss if 
he pursued a project with expected value below 1. 

As the cost of VC increases marginally above zero, investment continues to be profitable for 
the entrepreneur only if the value of his asset is ultimately certified (voluntarily) and thus only if 
the expected value of the project exceeds its cost. The cost of undertaking the project now includes 
both the investment cost (1) and the certification cost (2). Consequently, underinvestment (rela- 
tive to the first best investment level) arises because the entrepreneur will not pursue projects 
whose expected values are strictly positive but less than the cost of voluntary certification (22). 
Although it induces underinvestment and (voluntary) certification costs, VC limits the lemons 
problem and avoids the associated overinvestment. On balance, when the stand-alone cost of VC 
is relatively small, VC increases expected welfare in the no MC setting above the level achieved 
in the no certification setting. 

When VC becomes sufficiently costly, the investor will undertake VC in the benchmark no 
MC setting only if his asset is of such high value that certification would increase the sale price of 
the asset by more than the substantial certification cost, k”. When only projects with very high 
value are certified in equilibrium, many high-value assets are not certified and the expected value 
of all uncertified assets exceeds 7, even when all potential investment projects are undertaken. 
Consequently, the entrepreneur will always find it profitable to undertake the project, anticipating 
voluntary certification if and only if the project is of exceptionally high value. Therefore, overin- 
vestment emerges in the no MC setting when k” is sufficiently large. 

Because it allows the lemons problem to persist, induces overinvestment, and entails non- 
trivial certification costs, VC with moderately high certification costs reduces expected welfare 
(WM in the no MC setting below the level achieved when neither mandated nor voluntary 
certification is possible (WC). Of course, when VC becomes sufficiently costly (K? > f), investors 
will never undertake VC in equilibrium and so the level of expected welfare in the no MC setting 
coincides with the level of expected welfare achieved in the NC setting (so WM = WC when 
К > f). These conclusions are recorded formally іп Lemma 1. 

Lemma 1: In the benchmark no MC setting, voluntary certification (VC) arises in equilib- 
rium if and only if the stand-alone cost of VC is sufficiently small, ie., if 
је = f. When VC arises, it: (1) secures the first best outcome if Ж? = 0; (ii) induces 
underinvestment if K є (0, f —£--1); (iii) induces overinvestment if А є [f 
— £L, f]; (iv) increases expected welfare above WC if K? < [vf- МЕ 1р; and 
(v) decreases expected welfare below WC if 47 € Пч/- K&- IP, fi. 

Figure 1 illustrates Conclusions (i), (iv), and (v) of Lemma 1 for the setting where £= f 

= 50 and 7 — 40. As Conclusions (i) and (iv) indicate, when VC is the only source of information 
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FIGURE 1 
Expected Welfare in the No Mandated Certification Setting (ИУ) and in the No Certifica- 


tion Setting (W" versus the Stand-Alone Cost of Voluntary Certification (А) 
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about asset values, VC increases expected welfare above WC when the cost of VC is sufficiently 
small (k? е (0, 15.28)).P In this case, VC is sufficiently pronounced in equilibrium that it elimi- 
nates the overinvestment caused by the lemons problem without inducing excessive certification 
costs. In contrast, as Conclusion (v) of Lemma 1 indicates, when VC becomes more costly (so 


І е (15.28, 50)), its equilibrium incidence is so limited that the overinvestment problem remains 
and the relatively high certification cost reduces welfare below the level that would arise if no 
certification of any kind were feasible (WC). 

In summary, voluntary certification can either increase or decrease welfare in the absence of 
mandatory certification. The same is true in the presence of mandatory certification, as the analysis 
in Section IV reveals. 


2 By design, historical cost is / regardless of asset value. Therefore, historical cost per se is uninformative about asset 
value. Notice that | Vf — Ме — IP = 15.28 in the setting of Figure 1. 
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IV. THE OPTIMAL MANDATORY CERTIFICATION POLICY 


Having determined the outcomes that would arise in the benchmark settings where mandatory 
certification is costless, where it alone is prohibitively costly, and where both mandatory and 
voluntary certification are prohibitively costly, we now analyze the optimal design of an asset 
revaluation policy under more realistic conditions. Our analysis of the optimal revaluation policy 
proceeds in two steps. First, we analyze the optimal policy when mandated certification is the only 
potential source of information (other than historical cost) about asset values. Then we analyze the 
optimal policy when voluntary certification also can provide information about asset values. 


The Optimal MC Policy in the Absence of VC 


To analyze the optimal asset revaluation policy in the absence of voluntary certification (VC), 
first consider the extreme case where the institutional costs of mandatory certification (MC) are 
zero (so К = 0). The regulator can secure the first best outcome in this case by requiring fair value 
reporting for all assets with expected value below investment cost 1, and historical cost reporting 
otherwise. Formally, the optimal MC policy when К 20 and VC is not feasible is to set X + д” 
= 1 and thereby require the investor to certify any asset value that is below the investment cost. А 
project with expected value below J will not be profitable for the entrepreneur under this MC 
policy because, following certification, the asset will be sold at a price that reflects its expected 
value, which is less than 1. Knowing that the certification policy has precluded investment in 
projects with value below cost, asset buyers will pay more than 1 for uncertified assets. Conse- 
quently, the entrepreneur will undertake the project if and only if its expected value exceeds 7, 
which ensures the first best outcome. 

The first best outcome is secured in this setting regardless of the incremental cost of mandated 
certification (k”). No certification occurs in equilibrium because only low-value investments must 
be certified and these investments are deterred by the optimal MC policy. Therefore, expected 
welfare does not vary with the magnitude of k” in this setting: In equilibrium all assets are 
measured at historical cost, and the first best level of expected welfare is achieved. 

А trade-off emerges when the institutional costs of mandated certification are positive, as they 
are likely to be in practice. In this case, the regulator can continue to preclude low-value invest- 
ments by requiring their certification. However, this requirement now entails a strictly positive 
certification cost for all asset values. This certification cost acts like a tax on investment. The tax 
induces underinvestment because the entrepreneur will decline to undertake a project for which 
certification will be required unless its expected value exceeds the sum of investment and certifi- 
cation costs (whereas first best investment entails investment whenever the value of an asset 
exceeds the investment cost, 7). 

As Proposition 1 reports, the optimal MC policy in this setting parallels the optimal policy in 
the first best setting (where Х + и" = Г) except that the cost of a project now reflects both the 
investment cost (Г) and the institutional certification cost (К). Thus, the regulator optimally re- 
quires fair value reporting for all assets with value less than 7 + К and historical cost reporting for 
all other assets. Of course, when the institutional certification costs are sufficiently large, the costs 
of mandated certification outweigh its benefits, and the regulator optimally requires only historical 
cost disclosure. 


Proposition 1: Suppose voluntary certification is not feasible. Then the optimal asset revalu- 
ation policy imposes no certification mandate if and only if the institutional 
cost of mandatory certification (MC) is sufficiently large, i.e., K = [Vf 
- 8-1. In this case, expected welfare under the optimal policy is УУЛС 
— € І. In contrast, when К < [Af - МЕ – If. the optimal policy sets £ + u^ 
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—L-í— 
= {+ К and secures expected welfare мне жі > WNC, This policy induces 


underinvestment whenever K > 0 and achieves the first best outcome only if 
К = 0. 


Two additional elements of Proposition 1 warrant brief mention. First, ће optimal MC policy 
is independent of the incremental mandated certification cost (К”) because this cost is never: 
incurred in equilibrium. The low-value projects for which certification ultimately would be re- 
quired are never undertaken. All assets are measured at historical cost in equilibrium, and fair 
value measurement does not arise. Second, the critical level of institutional MC cost (K) above 
which MC reduces welfare in the absence of VC is precisely the stand-alone voluntary certifica- 


tion cost (49) above which VC reduces welfare in the absence of MC (recall Lemma 1). The 
identical cutoffs arise because К” is never incurred in equilibrium under the optimal MC policy 
when VC is prohibitively costly. Therefore, the relevant certification costs аге К under MC and К? 
under VC. 

Proposition 2 next compares expected welfare under the two regimes that each entails a single 
source of information beyond historical cost: Either MC alone or VC alone. The proposition 
considers the case where certification costs are sufficiently small that: (1) some certification is 
mandated when VC is not feasible; (2) some voluntary certification arises in equilibrium in the 
absence of mandated certification; and (3) the least valuable projects are not undertaken in both 
settings. 6 The least valuable projects are not undertaken under the optimal MC policy because the 
policy mandates their certification, and thereby renders them unprofitable. The least valuable 
projects are not undertaken when VC is the only source of information about asset value other than 
historical cost because VC is sufficiently extensive as to reduce the equilibrium price of an 
uncertified asset below the associated investment cost, 1.'' 

In the absence of voluntary certification in this setting, the optimal MC policy requires the 
investor to certify the value of any asset below 7+ К (recall Proposition 1). The investor will not 
pursue such assets because their value (and thus their ultimate sale price) is less than the sum of 
their investment and certification costs. Thus, only assets with value above 7 + К will be pursued, 
and none will be certified. The expected value of these assets, and thus their equilibrium price, is 
БЭЕЭ ji +К] + ДЕ: + f], which reflects the average of the least and the most valuable uncertified 
assets that could arise in equilibrium. The investor's profit when his asset has value 
Х+ и е [1+К,Х+ ]] in this setting is: 


PW- + К = #+/—1-К]. (1) 


Consequently, expected welfare in this setting is: 
1 
БЕГ. (2) 


The welfare measure in Equation (2) is the product of the profit level specified in Equation (1) and 
the probability that ће value of the investor's asset is at least [+ К. This probability is z:[£ f 
– (1+К)]. 

In the absence of mandatory certification in this setting, only assets with value above the sum 
of investment costs and stand-alone certification costs (1+ &") will be developed, and the value of 


16 - 
Аз the proof of Proposition 2 reveals, this will be the case when max(K , А) < ІУ/- ме - I. 
| 17 Тће Appendix provides further explanation for this conclusion and the additional conclusions drawn in this section. 
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these assets will be certified voluntarily. The resulting level of expected welfare is the profit 
generated on each such asset (£ + u [1+ КТ), weighted by its likelihood, i.e., 


f do i Е 

we. | [£4g-( Ey] = —[£ef-I-ETD. (3) 
ЊЕ; 2f 4f 

The expressions in Equations (2) and (3) reveal that when only one information source is available 

(either MC or VC), the least costly information source generates the highest level of expected 

welfare. This conclusion 1s summarized formally in Proposition 2. 


Proposition 2: Suppose max(K , Ке) < [Nf — МЕ – /P. Then WY = WM as P = К. 


The Optimal MC Policy in the Presence of VC 


We now consider the setting in which both mandatory and voluntary certification are feasible. 
Note, first, that if the cost of VC (К + k”) is sufficiently large, then investors will never voluntarily 
certify the value of their assets. Consequently, the optimal policy will be the policy described 
immediately above, where VC is not feasible. 

More subtle considerations arise when VC 15 not prohibitively costly. In this case, the investor 
will undertake VC when his asset is of particularly high value in order to secure a higher price for 
the asset. When the most valuable assets are certified voluntarily, the equilibrium price of an 
uncertified asset declines, reflecting the lower expected value of an uncertified asset. The lower 
equilibrium price of an uncertified asset can induce the entrepreneur not to pursue the project 
when it has limited—but still strictly positive—value. To counteract this underinvestment prob- 
Jem, the regulator optimally imposes a fair value disclosure requirement for a broader set of the 
least valuable assets. The more extensive fair value disclosure requirement ensures that the least 
valuable assets are not offered for sale as uncertified assets, which increases the equilibrium price 
of an uncertified asset above 1, ensuring that projects with positive net value are profitable even if 
they are not ultimately certified. 

As Proposition 3 reports, when the incremental cost of VC exceeds the incremental cost of 
MC (so К” > k”), the regulator optimally extends the fair value disclosure requirement to the point 
where the price of an uncertified asset is sufficiently high that VC is no longer profitable for the 
investor. 8 Thus, the optimal MC policy reduces equilibrium certification costs by driving out the 
more costly information source, VC. Consequently, even though VC is feasible, it does not arise 
in equilibrium. 

Proposition 3: Suppose К" = & = ££ and кут < min(E ,[ Vf - #1}. Then the 

| optimal asset revaluation policy entails nontrivial mandatory certification. 
Under the optimal MC policy: (i) investment is undertaken for all u = д* 
-1-Х4К-К",(1) mandated certification arises for и є [u* , u"], where 


u” = f — 2K"; (iii) no voluntary certification arises; and (iv) expected welfare 
А [f-i-I-K-k"]* pp 1 ; А : р 
BW еше “Р. The optimal policy requires comprehensive fair 


f 
value reporting (so д” = f) if and only if the incremental cost of mandatory 
certification (k”) is zero. 


Recall from Proposition 1 that when VC is prohibitively costly, certification of asset values 
below [+ К is optimally mandated (provided the institutional cost of certification, К, is not too 


І As noted above, the incremental cost of VC is likely to exceed the incremental cost of MC because of the greater legal 
risk that often accompanies claims of unusually high asset values. 
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large). Conclusion (ii) in Proposition 3 reports that when А” is sufficiently small, this mandate is 


expanded to include all assets with value below Х + f – 2k». I? Furthermore, the mandate increases 


; | А | Яр" 
at twice the rate that the incremental cost of voluntary certification declines (1.е., = ш--2). 


Given the presumed simple certification cost structure and the uniform distribution of uns is the 
minimum rate at which the fair value reporting requirement must be expanded to make VC 
unprofitable for all asset values (as Conclusion (iii) indicates). This expansion of the fair value 
mandate enhances welfare both by eliminating equilibrium use of the more costly information 
source (voluntary certification) and by precluding investment in projects with negative value.” 

Proposition 3 also reports that comprehensive fair value reporting is not optimal unless the 
incremental cost of mandated certification (k”) is zero. When k” > 0, the regulator can exempt the 
highest value assets from certification without inducing any VC, and thereby reduce equilibrium 
certification costs. 

Proposition 3 considers a setting in which VC is more costly than MC (since k” = k” and 


К + К" < К). The regulator's ability to employ the less costly information source in this setting 
allows her to secure a higher level of expected welfare than would arise if no MC were possible 
(i.e., УМУ > W^. As Proposition 4 reports, though, the feasibility of VC generally is constrain- 
ing, and so two potential sources of information are not always better than one. Ав explained 
above, the regulator optimally increases the critical asset value (€ + д”) above the level she would 
implement if VC were not feasible in order to restore incentives to undertake investment projects 
with positive net value and to preclude equilibrium use of the more costly information source 
(VC). The resulting higher certification costs reduce expected welfare. VC only fails to be 
constraining when the incremental cost of mandated certification (K") is 0 because the optimal MC 
policy entails comprehensive fair value reporting whether VC is feasible or infeasible in this case. 
Notice that fair value measurement arises in equilibrium here when k” > 0 simply because the 
entrepreneur has the option to introduce another information source in the form of voluntary 
certification of asset value. 


Proposition 4: Suppose А? x 55 GER and К+ К" < min{k’ ,[ Vf — Ме IP). Then: (i) WY 
> WHY > WM when k” > 0; апа (ii) WY = WMV > W™ when дт = 0. 


Before concluding, we note that the optimal asset revaluation policy precludes voluntary 
certification (VC) in equilibrium when VC is at least as costly as mandated certification (so КУ 
== К") because of the simple cost structure in our model. Both forms of certification can arise 
under an optimal asset revaluation policy more generally. To illustrate this point most simply while 
allowing for the possibility that certification costs might vary with asset value, suppose the incre- 
mental cost of mandatory certification (MC) increases linearly with asset value, so k” =k” 
+ KD | + д]. Further suppose that: (1) the parameters k” = 0 and К” > 0 are relatively small, so 
MC is not prohibitively costly and incremental MC costs do not increase too rapidly with asset 





? Notice that 2+ f —2&* > 1+К (іе, ® « [24 f-1— K]/2) in the setting of Proposition 1 since, by assumption, № 
«[£«f-1-K]/3. 
It can be shown that when the institutional cost of certification is not too large (i.e, K+ < min(&*, [Af – 8-1 ) 
and the incremental cost of VC is less than the corresponding cost of МС (1е., 467547 = BECK) then the optimal asset 
revaluation policy induces VC for all asset values above 1+ К + 3, while no MC arises in equilibrium. Again, then, 
only the least costly information source is employed in equilibrium when certification costs do not vary with asset value. 

21 Of course, welfare rankings other than those reported in Proposition 4 can arise when different cost structures prevail. 
For example, if the stand-alone cost of VC (89) is sufficiently small and is exceeded by the institutional cost of MC 
alone (К), expected welfare will be higher when certification is governed solely by the self-interested voluntary 
certification of investors than when nontrivial MC is imposed. Formally, it can be shown that if k" < ВЕК, k" > 0, and 
E< K « [Vf - N£- Тр, then WM > WY > уму, 
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value; and (2) K" is intermediate in magnitude, and so exceeds К" for small asset values but is less 
than А" for large asset values.” The welfare-maximizing policy in this setting can be shown to 
mandate certification of asset values below | X" — &"] / k? > 0. This policy induces historical cost 
reporting for intermediate asset values and VC for the highest asset values. The equilibrium 
probability of MC decreases while the probability of VC increases as k increases, 1.е., as incre- 
mental MC costs increase more rapidly with asset value. Thus, in general, MC, historical cost 
reporting, and VC ай can arise in equilibrium under an optimal asset revaluation policy.” 


V. CONCLUSIONS 


We have examined the optimal design of lower-tail asset revaluation rules in a simple setting 
where asymmetric information creates a lemons problem in the asset resale market. An asset 
revaluation requirement (in effect, a fair value mandate) mitigates the lemons problem and the 
overinvestment it induces by rendering projects with negative net value unprofitable. Optimal 
asset revaluation rules balance these benefits against the costs of certification. 

The optimal balancing of the benefits and costs of mandated certification varies with the ease 
with which an entrepreneur can voluntarily certify the value of his asset. When voluntary certifi- 
cation (VC) is not feasible, the optimal nontrivial mandatory certification (MC) rule requires fair 
value reporting for projects with negative net value. This requirement induces entrepreneurs to 
avoid such projects, and thereby eliminates the key lemons problem and the associated overin- 
vestment. The requirement also ensures that only historical cost measurement arises in equilib- 
rium. However, the institutional cost of MC acts like a tax on investment, and thereby produces 
underinvestment in equilibrium, as some projects with positive net value are not pursued. 

The option to voluntarily certify asset values can complicate the design of the optimal MC 
policy by removing the most valuable assets from the set of uncertified assets, thereby reducing 
the equilibrium price of an uncertified asset. This price reduction can make it unprofitable to 
pursue a project with positive net value unless the value of the project is ultimately certified. To 
counteract this underinvestment problem created by VC, the optimal MC policy typically requires 
more extensive fair value reporting for the least valuable assets. Such expanded certification 
increases the equilibrium price of uncertified assets, and thereby reduces the profitability of VC. 
Thus, although VC can increase welfare when it is the only source of information about asset 
values, the presence of the VC option can reduce welfare below the level that can be achieved by 
an optimal MC policy when VC is not feasible. 

Our model incorporated several simplifying features, including linear cost structures that 
defined the comparative advantage of the regulated and unregulated information sources. Alterna- 
tive cost structures warrant consideration in order to ascertain the properties of optimal MC 
policies in more general settings. 

We also did not allow the entrepreneur to acquire new private information about the value of 
his investment project after undertaking the project but before selling the resulting asset. This 
additional source of private information would allow asset write-downs to occur in equilibrium. 
Write-downs did not arise in our model because entrepreneurs decide not to pursue low-value 


22 : 
Formally, suppose &" «|Х-1-1-К1/3, < ез and K є (А2, 60), where Кр =а [е КГ К)]/|1— к] 
: and kp == | Ё"4К2(2-01/11--2К2, 
As one further illustration of this more general point, suppose Х-/-50, 1=40, K x5, 47-10, and А”? 15. Also 
suppose the incremental cost of mandated certification (87) is 0 if д = 0 and .16[ € + м] otherwise. It is readily verified 
that the optimal MC policy in this setting requires the certification of all asset values below 62.5. This policy induces no 
certification of asset values between 62.5 and 82.5, and historical cost measurement supplemented by voluntary disclo- 
sure for asset values above 82.5. 
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projects at the outset under an optimal MC policy. If negative shocks to expected financial value 
were to arise after investment was undertaken but before the asset was sold, then optimal asset 
revaluation rules typically would entail some downward revision of disclosed asset values. 

Our model also abstracted from any effort an entrepreneur might undertake to improve his 
knowledge of innate project value or to increase project value. Because asset revaluation rules can 
influence such efforts, it would be useful to analyze the optimal design of such rules in the 
presence of endogenous information about project values and endogenous project values. 

Future research also might consider imperfect certification processes and incomplete compli- 
ance with certification mandates. Imperfect but unbiased certification would not seem to alter our 
primary qualitative conclusions because asset buyers are imperfectly informed about the value of 
a certified asset in our model whenever the distribution of 2 is nondegenerate. Therefore, addi- 
tional uncertainty about the value of certified assets would not fundamentally alter our analysis. Of 
course, the optimal asset revaluation policy may mandate less certification when the information 
produced by the certification process is less accurate. When compliance with specified certification 
rules is not ensured, stochastic investigations of uncertified assets may be a component of an 
optimal certification policy. Increased reliance on voluntary certification also may be optimal. 

Future research also might consider more general investment technologies. When more than 
two investment levels are feasible, an investor may attempt to signal the value of his project 
through the level of (observable) investment he undertakes. In this setting, the investment level 
joins mandatory and voluntary certification as potential sources of information about asset values. 
An investigation of the design of optimal asset revaluation rules in the presence of many infor- 
mation sources would be challenging, but instructive. 


APPENDIX 
PROOF OF LEMMA 1 


When А < f — £ + I, no uncertified assets are offered for sale and investment and voluntary 
certification are undertaken for ай w= и” 21 — £ 4- K", as: 


£-ru-K-Iz£cy-k'-I-0. 


If an uncertified asset were offered for sale, then the market would assume (employing the pre- 
sumed out-of-equilibrium beliefs) that д is uniformly distributed on [ -f , ш? ]. This implies a price 
of: 


1 1 - 1 - 1 
Рь442и”-/1-84:11-34Ё  -Д-2143-Ё-1145:11-447-341-Л1-1, (AD 


Because this price is less than investment cost J, the entrepreneur would not pursue the investment 
project when u < џи". Consequently, expected welfare in this case is: 


T _ ай 
we. | -8-1-ЮТЁ 
тг 2/ 
Е-1-ЕТ/-иЛ E- w 
| 2f 4f 
] р 2 Li U 
л E ER 
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qfe£-1-RTY 
ee oa | 
‚ From (A2), WM = WFB when 2-0. 


When X e [f — £ 4-1, f], entrepreneur invests for all realizations of д. In equilibrium, и? is 
determined by: 


(A2) 


+ р? -k =P, оги”-Р-42-4, (A3) 
and the price of an uncertified asset is: 
me . 1 КЕН 
Р=ї+ щ’-Л=йь ДР-Я+Р-Л. (А4) 
(A3) and (A4) imply: 


P-íck-fmírf-fí4I-f-I. (A5) 
Substituting the expression for P in (A5) into (A3) provides: 


=+ -f.E-£-cok—-fz2f-f-f. (A6) 
Expected welfare in this case is: 


има |” ІР- дай. |, [2+ a-l- PE 
1 = 
T о 
= 5 lg +B -7-ПОЁ]+ [1-27-28 Ie- GP - 7 


-ТАВ-013-18-1-8 17-01 


тру2 
ы (А7) 


When А? > f, no VC arises in equilibrium because (Аб) implies: 


w= -f > 2f-f-f. 


The entrepreneur will always invest and sell his uncertified asset in this case at price P — X. 
Expected welfare will be: 


We — #71. (A8) 


(A2) implies that when K? < f — 2+ 1, the difference between expected welfare in the presence of 
VC and in its absence (in which case expected welfare is W^) is: 
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[/-1- & + £F 
Af 


= VU - EP «Le у Pe - T] - té - r) 


G(R’) = -[£ Д 


= pi- EFP «[£-1P-2[f + &]£- Д) 


ы VA 17 £e EP - af (A9) 


(A9) implies G' (e [-f*1- #+61<0 when 2 < f - £4 I. Also, G(&) > 0 for &? < [Nf 
- V- I, while G(k”) <0 for А? € ГҮГ- 8-1, f - £4 I). In addition, Assumption 2 ensures 
[Nf - 48-10 f- $41 
From (A7), the difference between expected welfare in the presence of VC and in its absence 
when А e[f-£41,f] is: 
ae ылы ада 
н@)=я-1-Ё+ = pre p 7 со (A10) 


PROOF OF PROPOSITION 1 


When a nontrivial MC policy is imposed, it is as if the investment cost is increased from 110 
1+ К. Since expected welfare in the first De setting is W^? = pO +2- ГР, imposing MC cannot 
achieve a welfare measure that exceeds 2: Li f+- КР. АЯ MC policy of u"-I-£«K 
achieves precisely this welfare measure and (hos is optimal. To see this, notice the entrepreneur 
will not invest for д < и" because: 


f+ p™-K-I-k"=-k" <0. 


In contrast, the entrepreneur will invest for all u > д” because the price of an uncertified asset 
will be: 


Ї 1 1 
Р-Х- ош" +Л=#+ U -#+К+Л=1+К+ Е-1-К-Д216К. (А11) 


The inequality in (A11) follows from Assumption 3. This investment pattern provides the follow- 
ing expected welfare, as claimed: 


4” _ Ай 
Wey = | e-em 
1 1 
от ЕШ T Hy 


1 
Е gp "1022-21-20 + f+ 1-24 К) 


[fr =I К) 
= О о (А12) 
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From (A12), the difference between expected welfare in the presence of a nontrivial MC policy 
and in its absence is: 


_[/-1+#-КЇ 
чс ийн 


и 18-18 +[f-KP «20 - К-П 402-0) 


G(K) [£ - I] 


1 4 
= ару I- £ Kf - AfK). (A13) 


Honoring the limits of integration in (A12) and (A13) implies G(K) > 0 for К< [Vf – 4£- 1]? 
while G(K) 5 0 for K € [[Vf - V£ р, f - £ Д. Likewise, for К> [++ — I, no investment is 
induced under a nontrivial MC policy. Ш 


PROOF OF PROPOSITION 2 


The conclusion in the proposition follows immediately from a comparison of expected wel- 
fare when VC arises and MC is not imposed (W™, as specified іп (A2)) and expected welfare 
when nontrivial MC arises in the absence of VC (WY, as specified in (A12)). Ш 


PROOF OF PROPOSITION 3 
The proof follows from the following five conclusions. 


Conclusion 1 


If the regulator implements a trivial MC policy by setting AL" below — f, then expected welfare 
is as specified in Lemma 1 (A2): 


W= ЖИМ. (А14) 


Conclusion 2 
If the regulator sets и” above f, then underinvestment is induced and expected welfare is: 


-tí-I-K-k"T 
ТЭР HI CK VT 
ај 
Proof: Define а“ to be the smallest realization of д for which the entrepreneur will invest. In 
this case, ш* is determined by: 


(A15) 


Хєн"-К-47-41, оги"-1-Х-4К-4. (А16) 
Assumption 3 ensures м” < f. Therefore, expected welfare in this case is: 
I di 
m= | [t+ Е-1-К- КЕ 
це 2f 


_[/+#-1-К-К"] 
шинж иж 
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Conclusion 3 

Ps GEER implies expected welfare under a nontrivial MC policy (ie., one in which 
-f S "s f) is: 
_ '+#-1-К-кү ке 
| 4f Г. 
Proof: First suppose д” =1-х+К- К. In this case, equilibrium behavior results in all 


investments being offered for sale on the basis of voluntary certification. No invest- 
ment is undertaken for д < м” because: 


Ӯ, (А17) 


ї#+и-1-К-К"<-Ю—К" <0. 


In contrast, if а=]—Х+К+ K" = м’, investment followed by voluntary certification provides 
non-negative profit: 


Хї-и0-1-К-52Х401-3Х4-К-4)-1-К-4-0. 
No market for uncertified investments will develop in this case because the price of an uncertified 
asset in such a market would be less than 1-К. This is the case because the assumed 
off-equilibrium beliefs imply: 
"uS „1 
Р=Ў+ jur —/] zit ои" + ul] 


1 
=+ jur t I-$« КЕ] 


= [Mn+ e$ e Ke (A18) 
When и" <1-Х-К-КР, (A18) implies: 
Р < З1-26К-Р1648К6Р)-16К 
When К” = BELE ‚ Æ < f. Therefore, expected welfare in this case is: 


1 fj 
| [£-üg-1-K-K']dg 
31 NS Јар 
= ltr кеу иу] + ЦР (из) 
= oft n aft и 
1 1 
=5И#-1-К-Ё]/-1+#-К-]+ LP -Q- 84 K BY] 
“Ё-1-К-ЮТ-2ЛХ-1-К-Е1-7 
= "m 
[ée£-I-K-ET 


47 


Second, suppose 1-х+ K-K = u^" = I— X +К + К". In this case, ће entrepreneur will not invest 
when ш < и” because he can secure greater (zero) profit by not investing: 


(A19) 
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f£ru-I-K-E"-i£cyu"-I-K-KE"zx£cr(I-£-KtK")-I-K-KE"-0. 


If u = м", then the entrepreneur will undertake the investment project and sell his uncertified 
asset at price: 


1 
Р=&+ Шш" + u^], (А20) 


where и? is the smallest realization of д, for which entrepreneur will invest and voluntarily certify 
at incremental cost of E": 


Х+и?-Ё=Р, org"zP-£«Kk. (A21) 
(A20) and (A21) imply: 
P-£aEeg, (A22) 


и" = и" + 26. (А23) 


Expected welfare in this case is: 
а ай Poo ай 
УУ = ІР-І-КІ-- Х-2-1-К-К1-- 
u^ 2f Jw 2f 


1 1 
= iP -1- Kl? - ит 8-1 К- уе] LU QU 


Ow {°+0Д#-1-К-2] (шт) [i-1-K-kju" 
E. 4f 4f 2f | 


From (A24): 


(A24) 


йй» 1[-#+К+К И" _ 
du^ | 2f 


The inequality in (A25) holds because п" = 1- X- Ke k"xI—£- К+ К”, where the last inequal- 
ity holds because К? = k", by assumption. Therefore, the optimal MC policy is w™=I-£+K 
+". 

From (A22): 


0. (А25) 


Р=х+? +1—Х%+К+К = +1+К+К" > 1+К. 
Also, from (A23): 

Ц”-1-Х4К-4Л-25К «f. (А26) 
The inequality in (A26) holds because K? =k" and k? = ЕЮ by assumption. Substituting 


pP =1—Х+ К+ К" into (A24) provides: 
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p^ „Ё +2Л#-1-К-ї] ПКЕ [х—1-К-КЮП—+К+Кк"] 


Жз = —- Af 4f 2f 
= + AP + fl- 1-К-41-1-4-К-6"Ё-23-1-К-ЮТ1-3-К-1"Т 
= 5 + Ta 42ЛХ-1-К-К1-1-Х-К-К"ЦЇ -Х-1-К-2КТ). (А27) 


Third, suppose 7 - £+ K - K" С и" = f —2K". In this case, the entrepreneur will invest whenever 
и > и* zli-£ KK" and certify the value of his asset at incremental cost k” because: 


Х-и–К—К = Х-1-Х4К-4"-К-8-1. 


If u e [ u" , џи“), the entrepreneur will also invest, but will sell an uncertified asset at the price 
specified in (A22). For u = Uu? = ц" + 2k", the entrepreneur will invest and voluntarily certify. 
Therefore, expected welfare 1s: 


was J^ [£-- E — 1-К- ее HJ. [Р ~ I- күй, |, [+ а – 1-К- er 


=l- I-K- Ки" нии (м*)?] + о I- Kw- p] 


+ Ae 1-К-ЁТ/Г-и i- (а") 7] 


[£-I- K - "T. f+ A&" + 2/|£- 1- К] 
4f | 
(A28) implies W44 is increasing in дм”. Therefore, the optimal MC policy in this case is 
m 
= f 20. 
Notice that д* < д” when & = EEK and K = дт, Also, (A22) implies: 


1 т 
= 25 ~ ш") + (A28) 


PH=itk’+f-2R=f+i-k >I1+K. (A29) 


The inequality in (A29) holds because А = BEEK by assumption. No voluntary certification 
arises in this setting because (A23) implies: 


p= f—- 200 + 2k =f. 
Substituting м” = f — 2k” into (A28) provides: 


1 3-1-К-1"Ё-8-48 -2/3-1-К-1 
па ДР -алүг-ав ИКТ aK] 


4 
„BIKE + fh +21 KB) + Of КР 
| 4f Í 
“| аХ-1-К-ЕТ ere 
шинж ч + + (A30) 


Fourth, suppose f —2&" = и" x f. In this case, the entrepreneur will invest and certify at 
incremental cost k” when w= цё = 1- $+ K +k". 
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If u = u^, then the entrepreneur will invest and sell his uncertified asset at price: 
де : 
Р-Е«2и"-))2743-К214К. (А31) 


The second inequality in (A31) holds because К” = BECK by assumption. 
No VC arises when ме (4, f] because voluntary certification reduces profit: 


£tu-I-K-kx£tf-I-K-kÀ'xP-I-K. (A32) 
The second inequality in (A32) follows from (A31) when м” = f —2K". 
Expected welfare in this case is: 


и" ай ff ай 
үү -| дик | [P-I- Kl— 
mc a в ғ 


1 1 | 
= Коити] + don "+ TP -1- KES нт] 
| 4f (MC 


(A33) implies W34 is decreasing in м”. Therefore, the optimal MC policy is и" = f — 2K", just as 
in the prior case. Therefore, W34 = W33. Expected welfare in this setting is: 


(A33) 


_[[+4–1-К-Е"] : К"? 
4] D 
When a nontrivial MC policy is imposed, the optimal MC policy generates expected welfare: 


Wo4 


У’; = max{ W31, W32, W33, Ёз}. 
From (A30) and (A19): 
[f-- £-1- K- К : ор ЇГ-3-1-К-КТ Эн 
Af f 4f | 
The inequality in (A34) holds because К? = k”, by assumption. From (A30) and (A27): 


Мзз- W31 = (А34) 


[/+#-1-К-кў ке K 
Af f f 
РФ«2ЛХ-1-К-К1-1-3-К-4"ЇЇ "-3Х-1-К-2К 
иим ин 
1 33-1-К-4"10-01 [е-е 
2f Ја 
let£-I-K-E-2R]pE – К) ын 
2/ 
The inequality іп (A35) holds because А = k” and K = BELE by assumption. Therefore, 


dii P 24644 


The Accounting Review July 2008 
American Accounting Association 


W33 — ол 


(A35) 


890 Demski, Lin, and Sappington 


Conclusion 4 
The optimal MC policy entails м” > f if and only if k” = 0. 
Proof: From (A15) and (A17): 


ww, Ut$-I-K-ET |э4-1-к-ҰТГ ee 
dii Af 4f f 


kg 
----- <0. A36 
y (A36) 


The inequality in (A36) holds strictly unless k” = 0( Sk’). 


Conclusion 5 
Suppose К + k” < шіп”, [Vf - y$- І}. Then the optimal MC policy is а nontrivial policy 
that generates expected welfare W3, as specified in (A17). 
Proof: From (A36), W < ТР; unless К” = 0. We now compare W, and W4 when k” > 0. 
First suppose k? > f. Then (A17) and (A8) imply: 


^ _ рту 
el A+ EI крае 
0. (A37) 


The inequality in (A37) holds because: 
4Aff$- I| x [f - 3-1- К-К, (A38) 


as К+" < [Vf ~ X$ Г, by assumption. 
Now suppose k e [f—£4-1,f]. From (A17) and (A7), the increase in expected welfare 
secured by a nontrivial MC policy is: 


#-1-К- "р = (Е 

ке re | үн, EP 
20 4f 

(A39) implies J'(k") < 0. Moreover, J(f) 2 0 when К+" < | (Г- N£—I[ from (A37) and 

(A38). Therefore, (К) = 0 and so W; = W; for all Æ e [f - € 1, f]. 


Now suppose &" < f — # + I. From (A17) and (A2), the increase in expected welfare secured 
by a nontrivial MC policy is: 


ЈЕ) = (А39) 


['+#-1-К-к"ү кк" [4 £-1- ET 


n == 
~ af f 4f 


= {Alf 8-1 Kn? +" -[у+#-1-Р}}. (A40) 
(A40) implies M(k’) > 0 when: 


K+k"<f+%-I- Уре EY - дер”. (A41) 


The expression to the right of the inequality in (A41) is positive because it is increasing іп А” and 
because it is non-negative at X" = 0: 
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{+Я-1- Nf «$- IP - AE = fe$-I1-N[f 4 $-11 =0. 
The inequality in (А41) holds whenever К + К” < k”, as this implies: 
K+k"<f+£-J- Мре+ £-I-EP- APT. 


PROOF OF PROPOSITION 4 


The welfare ranking in the proposition follows directly from Propositions 2 and 3 when 
k” > 0. When (7-0, the proof of Proposition 3 reveals that when К? = ELE and К+" 


< ши , [Vf – Vê- IP} we have: 


_[/+#-1-КЇ gw 


W= №; 4f 
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ABSTRACT: This study investigates the effects of relative performance feedback and 
incentive compensation method on performance. We examine whether the presence 
and the content of relative performance feedback have different effects on performance 
when participants are compensated vla a toumament or an Individual incentive 
scheme. Our experimental results show a disordinal Interaction between incentive 
scheme and feedback. Specifically, providing relative performance feedback improves 
the mean performance of participants compensated under an individual incentive 
scheme regardless of the precision or specific content of the feedback. In contrast, 
providing relative performance feedback deteriorates the mean performance of partici- 
pants compensated under a tournament Incentive scheme, but only if the feedback is 
sufficiently precise. Supplementary analysis suggests that this deterioration in perfor- 
mance 15 due to ineffective task strategies rather than reduced effort. We also find that 
in the absence of relative performance feedback, participants compensated under а 
toumament incentive scheme perform better, and their performance improves to a 
greater extent over time, compared to participants compensated under an individual 
incentive scheme. These results have Implications for the deslgn of accounting, control, 
and reporting systems in firms. 
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1, INTRODUCTION 


his study examines the effect of relative performance feedback on participants! perfor- 

| mance when they are evaluated and compensated based on a tournament incentive scheme 

or an individual incentive scheme. Specifically, we investigate whether the presence and 

the content of relative performance feedback has different effects on performance when partici- 

pants are compensated via a tournament incentive scheme compared to an individual incentive 

scheme. In addition, we investigate whether a tournament incentive scheme results in higher 
performance compared to an individual incentive scheme. 

Tournament schemes of evaluating and rewarding performance are pervasive in the corporate 
world (McGregor 2006; Lambert et al. 1993; O'Reilly et al. 1988). A tournament incentive scheme 
can be defined as a compensation scheme where employees or managers are ranked on an ordinal 
scale based on their output and compensated according to their rank. The winner of the tournament 
receives the highest prize (such as bonus or promotion) and the size of the prize is not required to 
be a function of either the performance differential or actual performance. Economists have 
examined the circumstances under which tournaments produce superior outcomes to other forms 
of compensation such as fixed pay, or piece-rate (1.е., individual incentive) schemes; however, 
prior literature has not examined how relative performance feedback can influence performance in 
tournament incentive schemes.! 

Although accountants have extensively studied performance measurement and incentive com- 
pensation, the focus of extant literature has been on examining how the properties of performance 
measures influence incentive contracting (for reviews see, Bushman and Smith 2001; Gibbons 
1998; Murphy 1999; Prendergast 1999). These properties include, for example, how informative a 
measure is about agents' actions (Holmstrom 1979), the sensitivity of the measure to the manag- 
er's actions, the precision with which it is measured (Banker and Datar 1989), and its relation to 
other performance measures (Feltham and Xie 1994). Accounting literature on how the character- 
istics of the information system influence choices and performance under various incentive 
schemes is sparse (Sprinkle 2003). Research on how incentive schemes and feedback, individually 
or in conjunction, may affect performance is important because accountants play a major role in 
designing compensation plans (Atkinson et al. 2001; Indjejikian 1999) as well as in providing 
information and feedback to decision makers (Bonner and Sprinkle 2002). In order to design 
effective compensation and information systems, it is important to understand which incentive 
schemes are more efficient at motivating performance and the role of feedback in improving 
performance. This understanding can help in structuring incentive schemes and information sys- 
tems that best align employees' interests with that of the firm. Our study contributes to this body 
of knowledge. 

We investigate how relative performance feedback and incentive schemes affect performance 
using an experiment. We manipulate relative performance feedback (none, coarse, fine) and in- 
centive compensation scheme (tournament or individual). Feedback is provided at specified times 
throughout the experiment and can be thought of as three types of accounting systems: one where 
no benchmarking data are disseminated to competing managers during the evaluation cycle, the 
second where coarse or noisy data are disseminated throughout the evaluation cycle, and the third 


The focus of our study is on a specific form of relative performance contract, 1.е., a tournament incentive scheme, where 
the incentive compensation is solely a function of rank. Archival studies have explored a related area, i.e., whether 
relative performance affects managers' compensation awards. For example, a firm's ROA standard (or other perfor- 
mance measure) may be evaluated relative to the industry average (e.g., Antle and Smith 1986; Gibbons and Murphy 
1990; Jensen and Murphy 1990). However, these studies focus on the prevalence of relative standards and not the 
impact of such standards on managerial actions. 
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where more precise data are disseminated throughout the evaluation cycle. Although hybrid com- 
pensation schemes exist in practice, for experimental control purposes, we use only pure tourna- 
ment or individual schemes. 

Our experimental results show a disordinal interaction between feedback and incentive 
scheme.” Specifically, providing relative performance feedback improves the mean performance of 
participants compensated under an individual incentive scheme, regardless of the precision or the 
specific content of the feedback. That is, the performance of participants in the individual incen- 
tive condition improved regardless of what the feedback revealed about their relative performance. 
In contrast, providing relative performance feedback deteriorates the mean performance of par- 
ticipants compensated under a tournament incentive scheme, but only if the feedback is suffi- 
ciently precise. Supplementary analysis reveals that the deterioration in mean performance caused 
by providing relative performance feedback in the tournament condition results from a decline in 
performance by most participants whose performance in the first half of the tournament was below 
the 80th percentile. The analysis indicates that the decline in performance is not because these 
participants reduced their effort but rather because they adopted ineffective task strategies. In 
addition, we find that in the absence of relative performance feedback, participants compensated 
under a tournament incentive scheme perform better, and their performance improves to a greater 
extent over time, compared to participants compensated under an individual incentive scheme. 
This finding is consistent with economic theory related to tournaments. However, the performance 
advantage of tournament schemes disappears once relative performance feedback is introduced. 

Our study has several implications for the design of compensation and information systems. 
Our results imply that the effect of relative performance feedback depends on the type of incentive 
scheme. Whereas providing relative performance feedback 15 likely to have positive consequences 
when managers are compensated via an individual incentive scheme, such feedback may have 
negative consequences when managers are compensated via a tournament incentive scheme. This 
finding is interesting because it is generally believed that feedback improves performance and that 
more refined accounting systems are helpful in decision making (Cooper et al. 1992; Cooper and 
Kaplan 1998). Our results show that, as suggested by Kluger and DeNisi (1996), feedback may not 
always be a positive force. If providing information on peers reduces the mean performance of 
managers and consequently reduces firm performance, as our study indicates, disseminating such 
information may have negative consequences. 

The remainder of this paper is organized as follows. The following section summarizes the 
theory of tournaments and individual incentive schemes and develops hypotheses. Section Ш 
describes the experiment. Section IV reports the results. Conclusions and implications are dis- 
cussed in Section V. 


IL THEORY AND HYPOTHESES 
Effects of Relative Performance Feedback 


In this section, we draw on economic and psychological theories to develop hypotheses 
related to the effects of relative performance feedback within the tournament and individual 
incentive schemes. Because performance feedback systems can differ in terms of the quality of 
relative performance information that is provided, we explore two levels of feedback by varying 
the precision of the feedback’s content. We vary the precision of the content by varying the 
number of partitions into which we divide the relative performance feedback (halves and deciles), 
and call these two levels of feedback “‘coarse” and “fine.” Accordingly, a participant provided with 


2 Our results and implications relate to the pure tournament or pure individual schemes investigated in our study. 
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coarse feedback can assess whether he is above or below the mean, but not the specific percentile 
of his relative performance. Fine feedback provides a more precise assessment of the participant's 
rank, to the actual performance decile. 


Individual Incentive Scheme 


From an economic theory perspective, relative performance feedback should not affect per- 
formance in an individual incentive scheme because compensation is based solely on individual 
performance. However, psychology theories predict that providing relative performance feedback 
will affect performance even in the absence of pecuniary considerations. Social comparison theory 
(Festinger 1954) posits that individuals have a drive to continually compare themselves to others 
in order to evaluate their own abilities. Individuals want to do well relative to others, and when 
they perform worse than others, their sense of self-identity suffers (Tesser and Campbell 1980). 
Thus, managers are likely to be motivated to avoid this loss of self-identity when subjected to 
relative performance feedback. Аз a result of this boost in motivation, performance will improve." 
Relative performance feedback can also help individuals to assess whether they are using errone- 
ous hypotheses, and prior research suggests that such feedback can augment performance by 
facilitating learning and appropriate effort allocation (Kessler and Ashton 1981; Kluger and De- 
Nisi 1996). Hence, we predict that the increased motivation and learning created by relative 
performance feedback will result in improved performance over time compared to when no feed- 
back is provided. We predict that the increase in performance will occur in both the coarse and the 
fine feedback conditions. 


H1a: When participants are compensated based on an individual incentive scheme, perfor- 
mance will improve to a greater extent when they are provided with coarse relative 
performance feedback compared to no feedback about relative performance. 


H1b: When participants are compensated based on an individual incentive scheme, perfor- 
mance will improve to a greater extent when they are provided with fine relative 
performance feedback compared to ло feedback about relative performance. 


We do not expect that the increase in performance will be different across the two feedback 
conditions because our hypotheses predict a motivating effect from the presence of feedback, 
rather than the content of feedback. 


Tournament Incentive Schemes 


Both economic and psychology theories predict that the effect of relative performance feed- 
back under tournament incentive schemes depends on how such feedback affects perceptions of 
the manager's relative standing in the tournament. Specifically, from an economic theory perspec- 
tive, as the probability of winning the tournament increases, the marginal effect of effort increases, 
thereby motivating increased effort (ignoring any nonlinearities in disutility for effort). To the 
extent reJative performance feedback can facilitate managers' probabilistic assessments, relative 
performance feedback should increase effort for higher performing participants. Psychology theo- 
ries predict that feedback can increase effort if the feedback indicates that the goal (i.e., the bonus) 


* Frederickson (1992) provided feedback at the end of the evaluation cycle and investigated whether changing the degree 
of common uncertainty affected effort. From a psychological perspective, increased saliency of comparison of others 
motivates higher effort, and therefore, to the extent that increases in common uncertainty increases saliency, effort 
increases. Frederickson found that increases in common uncertainty increased effort in the tournament condition, but not 
in the individual condition. Our experiment provides relative performance feedback throughout the evaluation cycle. 
Our design is likely to have a stronger saliency effect because feedback is more frequent and its form is more direct 
compared to changes in common uncertainty. 
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is attainable, because such feedback has cognitive effects such as increasing goal commitment 
(Locke and Latham 1990) and perceptions of self-efficacy (Bandura 1991), as well as positive 
effects on motivation (Kluger and DeNisi 1996). 

Similarly, economic theory predicts that as the probability of winning the bonus decreases, the 
marginal effect of effort decreases, which in turn reduces effort. Likewise, from a psychology 
theory perspective, when goals are perceived to be unattainable, individuals give up (Locke and 
Latham 1990), resulting in lower performance. Consistent with this notion, prior research has 
shown that participants in a tournament incentive scheme, who think that they will not be able to 
catch up, tend to reduce their effort (Casas-Arce and Martinez-Jerez 2007; Muller and Schotter 
2003; Young et al. 1993). In addition, the performance of those who are falling behind but have 
not given up may still deteriorate because they exert cognitive effort on non-task-related activities 
such as designing a competitive strategy or worrying about their performance, thereby reducing 
the effort available for task-related strategy (Kanfer and Ackerman 1989) or they try risky strat- 
egies since they believe they have nothing to lose (Camerer and Hogarth 1999). 

In our experimental setting, participants whose performance is in the top 10 percent compared 
to other participants receive a bonus. Coarse feedback, which provides an assessment of whether 
a participant's performance is above or below the mean, is likely to have offsetting effects on 
performance. Although some participants (whose performance is below the mean) will interpret 
the feedback as indicating that the bonus is unattainable and decrease effort, others (whose per- 
formance is above the mean) will interpret the feedback as indicating that the bonus is attainable 
and increase effort. Thus, the performance of some participants will increase, while that of others 
will decrease, resulting in no overall effect on mean performance. As a result, we predict that the 
performance improvement will be the same when coarse feedback is provided as when no feed- 
back about relative performance is provided. We acknowledge that our prediction is for a null 
hypothesis, which accordingly should be interpreted with caution. 


H2a: When participants are compensated based on a tournament incentive scheme, change in 
performance will not differ when they are provided with coarse relative performance 
feedback compared to no feedback about relative performance. 


We predict that fine feedback will have a different effect on performance. Participants, who 
are not in the top one or two deciles of performance, will likely perceive the relative feedback as 
indicating that they have a very low or zero probability of attaining the bonus. Thus, a majority of 
participants will become demotivated and decrease effort. Alternatively, these participants may 
devote more effort to competitive rather than task strategies, or try risky strategies that are unlikely 
to work out. Аз a result, performance will worsen when participants are provided with fine 
feedback compared to no feedback or coarse feedback. Therefore, we present the following 
hypotheses: 


H2b: When participants are compensated based on a tournament incentive scheme, perfor- 
mance will increase to a lesser extent when they are provided with fine relative perfor- 
mance feedback compared to no feedback about relative performance. 


H2c: When participants are compensated based on a tournament incentive scheme, perfor- 
mance will increase to a lesser extent when they are provided with fine relative perfor- 
mance feedback compared to coarse relative performance feedback. 
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Comparison between Tournament versus Individual Incentive Schemes 


Our third set of hypotheses compares performance under a tournament to an individual in- 
centive scheme. We base our predictions on analytical models. Because these models do not 
address the effects of providing relative performance information before the end of the evaluation 
period, we restrict our predictions to when participants receive no feedback about their relative 
performance feedback during the evaluation period. This type of information setting is analogous 
to an organization where an individual's performance and bonus information is kept confidential 
from other individuals or to recruitment and promotion processes where participants may have 
knowledge of who is competing, but not the relative ranks. 

The first formal theoretical model of tournaments is generally attributed to Lazear and Rosen 
(1981) who model rank-order tournaments, where an agent's payment depends only on the rank of 
his or her performance.? Their model consists of a risk-neutral principal and two agents. Each 
manager's performance is a linear function of his effort п, and а random error term that сап be 
decomposed into two components, а, and 0. While а, represents an individualistic or idiosyncratic 
error term that is specific to a particular manager, 0 is a common or systematic error that is shared 
by all the managers (Nalebuff and Stiglitz 1983). The contract is signed before в and 6 are 
known. Subsequently, the manager observes 0 and determines how much effort to expend. 

If the manager is risk-averse, then the random error increases the manager's risk and, there- 
fore, the firm would need to compensate the manager for bearing this risk. When the manager 15 
compensated on an individual piece rate system, the total error is в; + 9. However, when the 
manager is compensated based on a tournament, the common error term 0 is eliminated because it 
influences both contestants. Lazear and Rosen (1981) show that if this common error is large 
and/or the manager is sufficiently risk averse, the tournament model produces superior outcomes 
compared to the individual piece rate model. 

Prior literature has not directly tested the prediction of the analytical models that tournaments 
elicit higher effort compared to individual schemes in the presence of a common environmental 
error (see Bonner et al. [2000] for a review and meta-analysis of the effect of different types of 
incentive schemes on performance). For example, although Bull et al. (1987) find that participants 
in their experiments select effort levels that are consistent with economic predictions about tour- 
naments as well as individual incentive contracts, they do not examine whether there are signifi- 
cant differences in the relative effectiveness of the two types of incentive schemes. Frederickson 
(1992) finds that participants receiving a bonus based on their performance relative to a group 
average select higher effort levels compared to those compensated based on individual perfor- 
mance only. However, because Frederickson (1992) induced risk neutrality in his experimental 
participants, the economic intuition behind this result is unclear. An archival study by Matsumura 
and Shin (2006) finds that performance increased following the implementation of a relative 
performance incentive plan for Korean postal stores and that performance was positively associ- 
ated with the degree of common uncertainty. 


Consistent with these models, we investigate a setting where the winner takes the entire bonus. Although other types of 
tournament schemes exist in practice, such as those where the size of the bonus is contingent on performance rank, 
where piece rates and tournaments are used jointly, or where the loser is penalized, we use the simpler version analyzed 
in these models for our study. 

If the differences in performance are due to differences in ability, and the firm can sort managers based on ability, then 
handicapping systems can be used. In handicapping systems, the prizes and probability of reward are tailored to each 
participant. For example, marathon organizers provide incentives to champion runners to induce people to participate 
(O'Keefe et al. 1984). When participants are of similar ability however, handicap systems are not required. 

For example, 2, could represent the individual manager's comparative advantage at the task, and 6 the general level of 
difficulty of a task (Nalebuff and Stiglitz 1983). Alternatively, the accounting system could measure performance with 
noise, and this noise would be common to all managers (0). 
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Based on the theoretical predictions of analytical models and the extant empirical findings, we 
predict that performance will be higher when participants are compensated based on a tournament 
compared to an individual incentive scheme. We also predict that this performance differential will 
increase over time because the higher effort expended by participants compensated via a tourna- 
ment incentive scheme will facilitate learning. 


H3a: In the absence of relative performance feedback, performance will be higher when 
compensation is based on a tournament incentive scheme compared to an individual 
incentive scheme. 


H3b: In the absence of relative performance feedback, performance will improve more when 
compensation is based on tournament incentive scheme compared to an individual 
incentive scheme. 


We do not make predictions for when participants are provided with coarse or fine relative 
performance feedback because performance across feedback conditions depends on the relative 
magnitude of the effects predicted in H1 and H2 to those predicted in H3. 


Summary of Hypotheses 

To summarize, we expect a disordinal interaction between relative performance feedback and 
incentive scheme. Specifically, relative performance feedback will have opposite effects for par- 
ticipants in the individual compared to the tournament incentive scheme. Under the individual 
incentive scheme, we expect change in performance to be higher for both the coarse and fine 
feedback conditions compared to the no feedback condition. In contrast, under the tournament 
scheme, we expect change in performance to be lower in the fine feedback condition compared to 
the coarse and none conditions. We also expect that in the absence of relative performance 
feedback, performance (change in performance) will be higher when individuals are compensated 
via a tournament compared to an individual incentive scheme. 


ПІ. METHOD 


We use an experiment to test our hypotheses because this allows us to control the manipula- 
tion of the relative performance feedback system and the incentive scheme. 


Participants 

One hundred thirty-four business students at a large, public university participated in the 
experiment. Participants were recruited from upper-level undergraduate accounting classes. Of the 
participants, 26 percent were juniors, 66 percent were seniors, and 8 percent were post- 
baccalaureate students. Participation was voluntary. Participants received $5.00 plus any addi- 
tional money earned during the experiment. 


Experimental Procedures and Task Description 


The procedures and task described in this section are the same for all conditions. Variations 
for feedback and incentive scheme manipulations are described in the next section. 

Experimental sessions were conducted in a computer laboratory and lasted approximately one 
hour. Separate sessions were conducted for each incentive scheme and feedback condition. In- 
structions were read aloud to the participants by one of the authors. To ensure that participants 
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understood the task and the computation of their pay, participants were required to take a com- 
puterized pre-experiment quiz. Each participant was required to score 100 percent on the quiz 
before beginning the actual experiment.' 

The experimental task was adapted from Sprinkle (2000). Participants acted as managers and 
made output quantity decisions for a single product. The output decision in conjunction with a 
randomly determined state of nature determined the amount of profit points earned by the partici- 
pant. Participants were not informed of the state of nature. Profit points for all potential combi- 
nations of output choices and states of nature are shown in Table 1. Participants received a similar 
table and they were provided with several examples to help them understand it. For example, 


TABLE 1 
Profit for Each Combination of Output Quantity and State of Nature" 
Output Quantity Choice 


State of Nature 1 2 3 4 5 6 7 8 9 10 H 12 13 14 15 16 17 18 19 20 
1 5 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 5 5 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 
3 5 5 10 0 00 00 0 0 00 0 0 0 0 0 0 о 0 
4 5 5 10 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 5 5 10 20 20 0 0 0 0 0 0 00 0 Q 0 0 0 о 0 
6 5 5 10 20 20 30 0 0 0 0 0 0 00 0 O 0 0 0 0 
7 5 5 10 20 20 30 30 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 5 5 10 20 20 30 30 30 0 0 0 0 00 0 00 0 0 0 
9 5 5 10 20 20 30 30 30 45 0 0 0 0 0 0 0 0 0 0 0 
10 5 5 10 20 20 30 30 30 45 45 0 0 0 0 0 0 00 0 0 
11 5 5 10 20 20 30 30 30 45 45 60 0 0 00 0 0 0 0 0 
12 5 5 10 20 20 30 30 30 45 45 60 60 0 0 0 0 0 0 0 0 
13 5 5 10 20 20 30 30 30 45 45 60 6060 0 0 0 0 0 0 
14 5 5 10 20 20 30 30 30 45 45 60 60 60800 0 0 0 0 0 
15 5 5 10 2020 30 30 30 45 45 60 60 60 80 80 0 0 0 0 0 
16 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 0 0 0 0 
17 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 0 0 0 
18 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 0 0 
19 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 0 
20 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 100 


Participants selected an output quantity choice that, in conjunction with a randomly determined state of nature, deter- 
mined the profit they earned. Participants received a similar table during the experiment. 





7 83 percent of participants scored at least 90 percent, and all but one participant scored at least 70 percent on their initial 
quiz attempt. The high initial scores together with the requirement that the final score must be 100 percent indicates that 
participants understood the task and how they would be compensated. 
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suppose a participant chose an output of 11. If the random state of nature was a number from 1 to 
10, then the participant would earn 0 profit points. If the Sum state of nature was a number 
from 11 to 20, the participant would earn 60 profit points. 

Participants made output decisions for 60 periods, which were divided into 12 trials of five 
periods each. The state of nature remained constant for each of the five periods within a trial. We 
used the same states of nature for the 12 trials as Sprinkle (2000). By using the same set of states 
of nature for each participant, the potential total profit point earnings were the same for all the 
participants. Thus, the common error, 6, was the same for all participants. 

Because the state of nature remained constant within each trial, participants had the ability to 
update their beliefs about the expected profit of future alternative output choices by reviewing the 
profit points earned in each prior period of that trial. Participants were given the option to do so. 
Specifically, after making their output choice each period, participants were queried about whether 
they wanted to see their trial history, which would display their output choice and profit points for 
the current as well as all prior periods of the trial. However, viewing this trial history screen was 
costly. If a participant opted to view his trial history, then it would display for a minimum of ten 
seconds, thereby reducing the number of time points (described next) that a participant could earn. 

To proxy for a disutility for effort, participants were awarded time points for completing a 
trial early. Specifically, for each trial they earned one time point for every second that they finished 
before the 180sec time limit had expired. They received cash payment of $0.25 for each 400 time 
points earned during the experiment. To help participants keep track of time, a clock that counted 
down from 180sec was displayed on all screens during the trial. The payment for time points was 
in addition to any earnings they received from earning profit points (individual condition) or the 
bonus (tournament condition). 

At the end of each trial, a screen displayed a summary of the participant's output choices, 
profit points earned, and time points earned for the current trial. It also displayed a cumulative 
total of profit points and time points earned. Thus, each participant was provided with complete 
individual performance feedback. 

At the end of the experiment, each participant completed a questionnaire, after which a screen 
displayed the participant's total earnings. The participant was paid in private and dismissed. 


Experimental Design and Variables 


The complete experimental design is a 3 X 2 X 12 X 3 mixed factorial design. The primary 
independent variables of interest are relative performance feedback, which has three levels (none, 
coarse, and fine) and incentive scheme, which has two levels (individual and tournament). These 
factors are manipulated between-subjects. The third factor, manipulated within-subjects, is trial, 
which has 12 levels. The fourth factor is order, manipulated between-subjects. We divided the 12 
trials into four quarters, and then used three orders within each quarter. Because order has no 
effect (F = 0.29, p = 0.75), we exclude it from further discussion. 

We use two primary dependent variables: (1) Performance, which is cumulative profit earned 
over the entire 60 periods (12 trials); and (2) Change in performance, which is fourth-quarter profit 


Eleven of the 20 options are dominated choices. For example, option 13 is dominated by options 11 and 12 because for 
all possible states of nature, options 11 and 12 produce a profit that is equal to that of option 13, and in addition, these 
options also produce a profit for states of nature where option 13 does not produce a profit (states 11 and 12 for option 
11 and state 12 for option 12). Dominated choices are included to obtain a measure of task strategy effectiveness and are 
discussed as part of the supplemental analysis. 


The Accounting Review July 2008 
American Accounting Association 


902 Наппап, Krishnan, and Newman 


(trials 10, 11, 12) less first quarter profit (trials 1, 2, 3)? These dependent measures use one 
observation per participant, and so are independent observations for purposes of our statistical 
tests. By experimental design, the set of states of nature is the same in the first and fourth quarters 
(although the order is randomized within quarter). Therefore, the total profit potential is the same 
in the first and fourth quarters. 


Relative Performance Feedback 


The three levels of relative performance feedback were manipulated as follows: Participants 
in the none condition were not provided any information about their relative performance ranking 
during the decision-making portion of the experiment. Participants in the coarse condition were 
provided relative performance feedback at the end of each quarter, which specified whether their 
profit point performance was above or below the 50 percentile compared to previous partici- 
pants. For example, if a participant's profit point performance placed him in the 82nd percentile, 
then he received a message stating, “Тһе total profit points you have earned so far in the experi- 
ment places you above the 50th percentile." Participants in the fine condition were also provided 
relative performance feedback at the end of each quarter. However, their feedback was more 
precise compared to the coarse condition because it reported the deciles of the participant's profit 
point rank. For example, if an individual's profit point performance placed him in the 82nd 
percentile, then he received a message that stated, “Тһе total profit points you have earned so far 
in the experiment places you in the 80-90th percentile." 

At the end of the experiment, all participants received relative performance feedback in 
ten-percentile intervals, 1.е., the same format as the fine condition. Thus, participants in the tour- 
nament condition could determine whether they earned the bonus regardless of their feedback 
condition. 

Recall that within each quarter all participants had the same set of states of nature. Partici- 
pants were informed that their feedback would be based on a comparison of previous participants 
who had received the same states, and who thus had identical profit point potential. In other words, 
participants were told that the common error, 6, was the same for all participants to whom they 
were being compared. '? 


Incentive Scheme 

The two levels of incentive scheme were manipulated as follows: Participants in the indi- 
vidual incentive scheme were paid $1.00 for each 400 profit points they earned during the experi- 
ment. Participants in the tournament incentive scheme were paid a bonus of $46 if their total profit 
point performance for the 12 trials was in the top 10 percent, otherwise they received no com- 
pensation for their profit point performance.!! The benchmark for determining the top 10 percent 
was based on performance in the individual sessions. The amount of the bonus equaled the 
average profit points compensation earned by participants in the individual condition, multiplied 
by 10. Thus, the expected value of the bonus in the tournament condition was the same as the 


? We use performance rather than time as our dependent measure because the latter measures only the duration of effort 
whereas the former captures both the duration and the effectiveness of effort, which can be influenced by factors such 
as attention, strategy formation, and intensity (Bonner and Sprinkle 2002). 

10 On the initial quiz attempt, 87 percent of participants responded correctly to the pre-experiment question assessing 
knowledge of the common profit point potential for their reference group. The following message was displayed if the 
initial answer was incorrect: “Your overall profit points performance will be compared to other participants who have 
completed the same set of conditions as you. This means that the potential total profit points that could be earned is the 
same for you as for your reference group." The high percentage of correct initial responses together with the reinforce- 
ment provided to those participants who initially responded incorrectly indicates that participates were aware that the 
error term resulting from the state of nature was the same for all participants. 

! Thus their only earnings would be the $5 show-up fee plus payment for any time points earned. 
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average profit point compensation received by participants in the individual condition. ? Because 
it was not possible to provide relative performance feedback based on all observations until all 
data had been collected, we ran the individual/no feedback condition first and, at the end of the 
session, provided these participants with feedback based on the performance of all participants in 
this condition. We next ran the individual/coarse feedback and individual/precise feedback condi- 
tions and based their feedback on performance in the individual/no feedback condition. Finally, we 
ran the tournament condition and based their feedback on the pooled data from the three individual 
conditions. 


IV. RESULTS 
Descriptive Statistics 

Table 2 reports descriptive statistics and Figure 1 provides a graphical summary of these data. 
Panel A of Table 2 reports mean performance (cumulative profit points for the 12 trials) for each 
condition. These data suggest that participants in the individual condition performed better when 
they had coarse feedback relative to none, and their performance improved further with fine 
feedback. However, for participants in the tournament condition, feedback caused deterioration in 
performance. Performance was highest in the tournament condition when there was no feedback 
provided, and lowest when fine feedback was provided. 

Table 2, Panel B reports mean change in performance, defined as profit points earned in the 
fourth quarter minus profit points earned in the first quarter. Recall that the states of nature were 
the same for the first and fourth quarters, and so this comparison is unaffected by noise in the 
common error. These data suggest that in the individual condition, feedback substantially in- 
creased performance for both coarse and fine feedback. However, in the tournament condition, 
relative performance feedback decreased performance for participants receiving fine feedback. 


Hypotheses Tests 


Taken together, our hypotheses predict an interaction between feedback and incentive scheme. 
Therefore, before reporting the planned comparisons to test the hypotheses, we report ANOVAs 
that test the full 3 X 2 model, using both performance and change in performance as the dependent 
variables. As reported in Table 3, Panel А, the interaction between feedback and incentive scheme 
is significant (F — 3.62, p « 0.03), when performance is the dependent variable. Likewise, as 
reported in Panel B, the feedback X incentive interaction is significant (F — 10.98, p « 0.01), 
when change in performance is the dependent variable. Figure 1 shows that these interactions are 
disordinal. 

Formal tests of hypotheses are reported in Table AC Hypothesis 1a predicts that performance 
of participants compensated based on an individual incentive scheme will improve more when 
participants are provided with coarse feedback compared to no feedback about relative perfor- 
mance. Similarly, H1b predicts that performance of participants compensated based on an indi- 
vidual incentive scheme will improve more when participants are provided with fine feedback 
compared to no feedback about relative performance. Аз shown in Table 4, Panel A, while рег- 
formance in the individual incentive scheme increased by 15.42 in the no feedback condition, it 
increased by 84.35 in the coarse condition (t = 2.13, p « 0.02, one-tailed) and 77.14 in the fine 


и Although the tournament and individual incentive schemes have the same expected value at the start of the task (based 
on the probability of winning times the earning), the perceived expected values may differ because participants in the 
tournament scheme may perceive that their probability of winning is lower or higher depending on their initial levels of 
confidence. 

13 For simplicity and ease of interpretation, we report the results of t-tests. We also tested the within-contract analysis 
presented in Table 4 based on an analysis of simple effects and results were the same. 


The Accounting Review July 2008 
American Accounting Association 


904 Наппап, Krishnan, and Newman 


TABLE 2 
Descriptive Statistics (Mean, (Standard Deviation], n) 


Panel А: Performance (Cumulative Profit Points)" 


Incentive Scheme? 
а. Individual b. Tournament 
1. None 1,766 2,230 
1599) 1374) 
п = 24 п = 22 
Type of Relative Performance Feedback? 2. Coarse 1,863 2,050 
(566) 4571) 
n = 23 п = 22 
3. Fine 1,925 1,773 
(479) (602) 
п = 21 п = 22 
Panel B: Change in Performance (04 Profit Points — Q1 Profit Points)" 
Incentive Scheme 
a. Individual b. Tournament 
1. None 15.42 115.23 
{121.08} {95.17} 
п = 24 п = 22 
Type of Relative Performance Feedback 2. Coarse 84.35 92.27 
(99.06) 1140.13) 
n = 23 n = 22 
3. Fine 71.14 —41.59 
(66.53) 1121.22) 
n= 21 п = 22 


Performance is the cumulative profit points participants earned during the 12 trials. 

Change in Performance is profit points earned in the last three trials (Q4) less profit points earned in the first three trials 
(Q1). The states of nature were the same in Q1 and Q4. Therefore, the potential profit points participants could earn in 
Q1 and Q4 18 the same. 

Relative Performance Feedback was manipulated at three levels. Participants in the "None" condition received no 
relative performance feedback during the experiment. Participants in the "Coarse" condition received feedback at the 
end of Q1, Q2, Q3, and Q4 indicating whether their cumulative performance was above or below the 50th percentile of 
previous participants. Participants in the "Fine" condition received feedback at the end of QI, Q2, ОЗ, and Q4 indicating 
how their cumulative performance ranked, in deciles, compared to previous participants. 

Incentive Scheme was manipulated at two levels. Participants in the "Individual" condition received incentive pay that 
increased in profit points earned. Participants in the "Tournament" condition received a bonus if their cumulative profit 
points placed them in the top 10 percent compared to previous participants, otherwise they received zero incentive pay. 
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FIGURE 1 
Summary of Results" 


Panel А: Effect of Incentive Scheme and Feedback on Performance 


532232 






Total Profit Points 


5055 


* Variables are described in Table 2. 
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TABLE 3 
ANOVA Results" 


Panel A: Dependent Variable = Performance (Total profit points) (n = 134) 


Source df Mean Square F-Value p-value 

Feedback (None, Coarse, Fine) 2 257,111 0.883 0.42 

Incentive Scheme 1 927,003 3.18 0.08 
(Individual, Tournament) 

Feedback X Incentive Scheme 2 1,053,762 3.62 0.03 


Panel В: Dependent Variable = Change in Performance (Q4 profit points - Q1 profit points) 
(n = 134) 


Source df Mean Square F-Value p-value 

Feedback (None, Coarse, Fine) 2 56,656 4.67 0.01 

Incentive Scheme 1 449 0.037 0.85 
(Individual, Tournament) 

Feedback X Incentive Scheme 2 133,236 10.98 «0.01 


* Variables are described in Table 2. 


condition (t — 2.08, p « 0.02, one-tailed). These results suggest that providing relative perfor- 
mance feedback increased performance of participants compensated based on an individual incen- 
tive scheme. 

_ Although we made no prediction regarding the change in performance when participants in 
the individual incentive scheme condition received fine compared to coarse relative performance 
feedback, we test this comparison for completeness. There is no difference between means in the 
two conditions (t = 0.28, p = 0.78, two-tailed). Therefore, it appears that although the existence 
of relative performance feedback improved performance, the specific content of the feedback in 
terms of its precision had no additional effect. 

The next set of hypotheses relate to comparisons within the tournament incentive scheme 
condition. Hypothesis 2a predicts that change in performance will not differ when coarse feedback 
is provided compared to providing no relative performance feedback. As reported in Table 4, Panel 
А, mean performance increased by 92.27 іп the coarse and 115.23 in the none condition. These 
means are not significantly different (t — 0.64, p — 0.53, two-tailed), supporting H2a. Hypothesis 
2b predicts that performance will improve to a lesser extent when fine feedback is provided 
compared to providing no relative performance feedback. This hypothesis is supported. Although 
mean performance increased by 115.23 in the no feedback condition, it decreased by 41.59 in the 
fine condition (t — 4.77, p « 0.01, one-tailed). Finally, H2c predicts that performance will im- 
prove less when fine feedback is provided compared to coarse feedback. This hypothesis is also 
supported. Specifically, mean performance increased in the coarse condition by 92.27, while it 
decreased in the fine condition by 41.59 (t — 3.39, p « 0.01, one-tailed). 

Finally, we report tests of hypotheses related to the difference in performance and change in 
performance between the tournament and individual incentive scheme condition in the absence of 
relative performance feedback. Hypothesis 3a(b) predicts that in the absence of relative perfor- 
mance feedback, performance (change in performance) will be higher (improve more) in a 
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tournament compared to an individual incentive scheme. Ав shown in Table 4, Panel B, mean 
performance in the tournament condition is 2,230 compared to 1,766 in the individual condition, 
and this difference is statistically significant (t — 3.12, p « 0.01, one-tailed). Mean change in 
performance in the tournament condition is 115.23 compared to 15.42 in the individual condition. 
This difference is also statistically significant (t — 3.09, p « 0.01, one-tailed). Thus, both H3a and 
H3b are supported, indicating that in the absence of relative performance feedback, participants 
who received compensation based on a tournament incentive scheme not only performed better 
overall, but also improved their performance to a greater extent over time compared to participants 
who received compensation based on an individual incentive scheme. 

The overall pattern of results suggests the following. Providing relative performance feedback 
to participants compensated under an individual incentive scheme increases performance regard- 
less of the precision of the feedback. In contrast, providing relative performance feedback to 
participants compensated under a tournament incentive scheme decreases performance if the 
content is sufficiently precise for participants to assess their chances of winning the tournament. 
Otherwise relative performance feedback has no effect on performance. When no relative perfor- 
mance feedback is provided during the evaluation period, performance is higher in a tournament 
compared to an individual incentive scheme. 

Ав a result of the disordinal interaction between incentive scheme and feedback, the tourna- 
ment scheme loses its advantage when participants are provided with fine relative performance 
feedback. That is, as reported above, both performance and change in performance are greater in 
the tournament compared to individual condition when no feedback is provided. However, when 
fine feedback is provided, performance is no longer greater in the tournament condition (1,773 
versus 1,925, for tournament and individual respectively, t — 0.91, p — 0.37, two-tailed). More- 
over, the trend in performance is much worse in the tournament condition (—41.59 versus 77.14, 
t — 3.95, p « 0.01, two-tailed). 


Supplemental Analysis 


One potential explanation for performance differences across conditions is that participants 
were differentially motivated to view the trial history in order to acquire information for updating 
beliefs regarding the state of nature. It is likely that participants who opted to view the trial history 
would have a performance advantage. To assess whether this is the case, we ran the ANOVAs 
reported in Table 3 with total number of views included as an additional independent variable. As 
expected, total number of views has a significant main effect on performance (F — 115.99, p 
< 0.001), and change in performance (F = 11.78, p « 0.01). However, the feedback X incentive 
scheme interaction continues to be significant for both performance (F = 3.73, p « 0.03) and 
change in performance (F — 16.59, p « 0.001), indicating that the differences in performance are 
not due to differences in viewing behavior across conditions. 

Our results suggest that while feedback improves performance regardless of its content in the 
individual condition, the effect of feedback depends on its content in the tournament condition. To 
further explore this relation, we examined change in performance conditional on the content of the 
feedback received by participants at the end of the second quarter (i.e., mid-way through the 
experiment). We restricted our analysis to participants receiving fine feedback, where the content 
is potentially informative. Figure 2 presents a histogram of mean change in performance condi- 
tional on second quarter feedback. As shown in Figure 2, mean performance increased for all 
feedback deciles in the individual condition. Moreover, the mean increase in the top two deciles 
(79.0) is the same as the bottom five deciles (78.6, t 0.01, p = 0.98, two-tailed).'^ A different 


14 There was no participant in the individual incentive scheme whose second quarter feedback was in the 70 percentile. 
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FIGURE 2 | 
Change in Performance Conditional on Feedback Received (Fine Feedback Condition)" 
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* Variables are described in Table 2. 
There was no participant in the individual incentive scheme condition whose second quarter feedback was in 
the 70th percentile. 


picture emerges when the tournament condition is examined, however. Although mean perfor- 
mance increased for participants who received second-quarter feedback indicating they were in the 
top two deciles, mean performance decreased for the remaining deciles. In this condition, the 
difference between the highest two (83.8) and lowest five (—66.9) deciles is statistically signifi- 
cant (t = 2.49 p < 0.04, two-tailed). These results indicate that although the content of the 
feedback had little impact on future performance in the individual condition, the content made a 
dramatic impact in the tournament condition. 

Additional analysis indicates that participants in the tournament/fine condition whose perfor- 
mance deteriorated did not reduce effort. Rather, their effort was less effective compared to 
participants whose performance improved, Specifically, a comparison of time spent (a proxy for 
effort) between participants whose performance deteriorated and those whose performance im- 
proved shows no difference in overall time (p — 0.67) or in fourth-quarter time (p — 0.26). 
Further, participants with improved performance, decreased the time spent in the fourth quarter 
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compared to the first quarter by a much greater amount (49.6sec) on average compared to partici- 
pants with deteriorated performance (7.7sec, p « .05, two-tailed). Another proxy for effort is the 
number of times participants viewed feedback within each trial. Comparisons of number of views 
overall, number of fourth quarter views and the change in views across the first and fourth quarters 
find no difference between participants whose performance improved and whose performance 
deteriorated. Taken together, these data indicate that the deteriorated performance was not due to 
a lower effort level. However, the data are consistent with reduced task strategy effectiveness. 
First, recall that the table provided to the participants contained 11 dominated choices. Because the 
expected value of a dominated choice is clearly lower than an alternative choice, selection of a 
dominated choice is evidence of an ineffective task strategy. Compared to participants with im- 
proved performance, participants with deteriorated performance made more dominated choices 
overall (23.0 versus 36.2, p « 0.03 two-tailed), and in the fourth quarter (4.7 versus 10.4, 
p « 0.01, two-tailed), and their learning to avoid making dominated choices lagged (comparing 
the fourth to first quarters, —3.0 compared to +2.1, р < 0.01, two-tailed), Second, if participants 
settle on a strategy, then they are likely to make the same choice for the first period within each 
trial. A comparison of the standard deviation of first period choices shows more variation for 
participants whose performance deteriorated (standard deviation 2.2 for improved, 3.9 for dete- 
rorated, p « 0.02, two-tailed), suggesting a continued search for a strategy throughout the 
experiment. 

Taken together, these results suggest that participants' deteriorating performance is not the 
result of reduced effort but rather because of factors such as devoting cognitive effort to activities 
unrelated to task strategy (e.g., interpreting the meaning of the relative performance feedback, 
evaluating their chances of obtaining the bonus, or worrying about their performance), which 
hampered their performance (Kanfer and Ackerman 1989), or adopting a risky strategy in the hope 
of catching up (Camerer and Hogarth 1999). Some evidence in support of this explanation is also 
provided in the responses to the post-experimental questionnaire, which show that relative to 
participants in the individual condition, tournament participants thought more about their rank (p 
< 0.01), were more nervous about their rank (p « 0.03), and perceived that thinking about their 
rank interfered with their performance (p « 0.01). 

Finally, we conducted separate analysis for each quarter via a 3 (feedback) X 2 (incentive 
scheme) ANOVA. This analysis shows that participants in the tournament incentive scheme had 
significantly higher performance in the first quarter, consistent with the incentive effects predicted 
by economic theory. The feedback X incentive scheme interaction was not significant in the first 
quarter, which is expected given that relative performance feedback was first received after the 
first quarter. However, a significant interaction emerges in the second quarter and remains in the 
third and fourth quarters. Thus, the effects of relative performance feedback on performance did 
not fade out as participants obtained more experience on the task. In fact, the differential effects of 
relative performance feedback for the tournament versus individual incentive scheme became 
more pronounced. 


V. CONCLUSIONS 


Firms routinely use tournament-based compensation schemes where the compensation of the 
manager is based on performance relative to others. At the same time, compensation plans for 
which a manager's pay depends only on his own performance are also prevalent in practice. In this 
paper we examine the effect of providing relative performance feedback when participants are 
compensated under one of these types of compensation schemes. 

We find that providing relative performance feedback increases the performance of partici- 
pants who are compensated based on an individual incentive scheme. Moreover, the specific 
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content of the feedback has no impact on performance: participants increase performance to the 
same extent when receiving coarse or fine feedback and this increase in performance is not 
affected by whether the feedback indicates that relative performance lags or excels. 

Providing relative performance feedback has the opposite effect for participants compensated 
under a tournament incentive scheme. Providing coarse feedback has no effect on mean perfor- 
. mance. However, providing fine feedback causes mean performance to deteriorate. This deterio- 
ration is caused by participants' response to the content of the feedback. Performance deteriorates 
for those participants whose feedback indicates their performance lags, which represents a major- 
ity of the participants. Although performance increases for those participants whose feedback 
indicates their performance excels, this increase is not sufficient to overcome the deterioration in 
performance of the other participants, resulting in a pet decrease overall. Interestingly, supplemen- 
tal analysis suggests that the deteriorating performance is not due to reduced effort but rather to 
reduced effectiveness of the participants' task strategy as they devote cognitive resources to 
activities unrelated to the task and/or adopt more high-risk strategies. 

Our study has several implications for the design of compensation schemes, performance 
measurement systems, and reporting systems in firms. Our study implies that the usefulness of 
relative performance feedback depends on the type of incentive scheme. Whereas providing rela- 
tive performance feedback is likely to have positive consequences when managers are compen- 
sated via an individual incentive scheme, such feedback is likely to have negative consequences 
when managers are compensated via a tournament incentive scheme. Thus, our study suggests that 
organizations should distribute relative performance feedback when using individual schemes but 
withhold such information when using tournament schemes. The latter case may be especially 
challenging for organizations if the relative information is routinely provided in its accounting 
systems or if employees are not willing to accept contracts that provide no relative performance 
feedback. However, in many organizations an individual's performance and bonus information is 
kept confidential from other individuals and tournaments are often used in recruitment and pro- 
motion processes where participants may have knowledge of who is competing, but not the 
relative ranks. 

Our study also implies that in settings where relative performance feedback is not revealed, a 
tournament incentive scheme results in higher performance than an individual scheme. However, 
numerous other potential costs and benefits need to be considered when evaluating whether to 
adopt and the specific design of a tournament compensation scheme. For example, tournaments 
may motivate managers to make more risky decisions, which may or may not be beneficial to the 
firm (Chow and Haddad 1991; Sayre et а1.1998). The effectiveness of tournaments may be under- 
mined by motivating collusion (Bandiera et al. 2005), discouraging innovation, hindering coop- 
eration, or, as our study finds, reducing performance of lagging managers. The choice of an 
improper reference group (Gibbons and Murphy 1990) may also decrease the effectiveness of 
tournaments. Tournaments may also encourage gamesmanship due to the kink in incentive pay 
such schemes create (Jensen 2001). On the other hand, tournaments may provide additional ben- 
efits such as sorting on attributes the firm finds desirable (Sprinkle 2003), less need for costly 
monitoring (Henderson and Fredrickson 2001), and increased flexibility, especially in the presence 
of environmental uncertainty (Nalebuff and Stiglitz 1983). 

While a BusinessWeek survey reveals that one-third of U.S. corporations use tournament- 
based incentive schemes, it also reports that companies are re-evaluating these schemes 
(McGregor 2006). Our study demonstrates that designing an incentive compensation plan and 
reporting system that is effective and efficient in motivating performance that benefits the firm is 
no easy task. Numerous variables may impact its effectiveness and even interact with each other. 
Thus, constant re-evaluation of the effectiveness of incentive compensation schemes and reporting 
systems is warranted. A logical next step for future research is to investigate the effectiveness of 
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providing relative performance feedback using a hybrid incentive scheme containing both tourna- 
ment and individual components, or using a tournament scheme with more graduated payments 
rather than the “winner take all” approach used in our study. 
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ABSTRACT: We characterize the operating-activities section of the Indirect-approach 
statement of cash flows as backward because It presents reconcillng adjustments in a 
way that is opposite from the Intuitively appealing, future-oriented, Conceptual Frame- 
work definitions of assets, liabilities, and the accruals process. We propose that the 
reversed-accruals orientation required in the currently mandated indirect-approach 
statement of cash flows Is unnecessarlly complex, causing information-processing 
problems that result in Increased cash flow forecast error and dispersion. We also 
predict that the mixed pattern (l.e., -/—, —/+) of operating cash flows and operating 
accruals reported by most companies impedes investors' ability to learn the time-series 
properties of cash flows and accruals. We conduct a carefully controlled experiment 
and find that (1) cash flow forecasts have lower forecast error and dispersion when the 
Indirect-approach statement of cash flows starts with operating cash flows and adds 
changes in accruals to arrive at net income and (2) cash flow forecasts have lower 
forecast error and dispersion when the cash flows and accruals are of the same sign 
(.е., +/+, -/-); with the sign-based difference attenuated in the forward-oriented 
statement of cash flows. We also conduct a quasi-experiment to test our mixed-sign 
versus same-sign hypotheses using archival samples of publicly available I/B/E/S and 
Value Line cash flow forecasts. We find that the passively observed samples of cash 
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flow forecasts exhibit a similar pattern of mlxed-sign versus same-sign forecast error as 
documented in our experiment. 


Keywords: statement of cash flows; cash flow forecasts; forecast errors; forecast 
dispersion. 


Data Avallability: Contact the authors. 


L INTRODUCTION 


n this study, we investigate whether the currently required structure of the operating-activities 
[= of Ше indirect-approach statement of cash flows impedes investors' ability to learn the 

time-series properties of operating cash flows and operating accruals. We propose that the 
current structure of the indirect-approach statement of cash flows, which starts with reported 
earnings and reverses changes in non-cash and non-operating items to arrive at operating cash 
flows, presents information in a way that is opposite of the intuitive, future-oriented perspective 
taken in the Conceptual Framework definitions of assets (FASB 1985, para. 25), liabilities (para. 
35), and the accruals process (para. 141). Prior research suggests that information presentation that 
does not conform to the semantic, sequential, or causal structure of a data-generation process can 
negatively influence humans' ability to learn the forecast-relevant parameters of that process (Luft 
and Shields 2001). Thus, we predict that the “reverse-process” format, currently required in the 
indirect-approach statement of cash flows, interferes with financial statement users' learning, re- 
sulting in systematically higher cash flow forecast errors and greater forecast dispersion. 

We also investigate whether the offsetting (i.e., “mixed sign") pattern of operating cash flows 
and operating accruals information reported by many companies also impedes investors’ ability to 
learn the time-series properties of operating cash flows and operating accruals. Prior research 
suggests that this offsetting pattern of positive and negative forecast-model inputs will likely lead 
to increased incidence of forecast errors over the errors observed for same-sign inputs. Overall, we 
predict that same-sign operating cash flows and operating accruals information will result in lower 
forecast errors and dispersion than mixed-sign operating cash flows and operating accruals infor- 
mation. However, consistent with our format-related predictions, we expect that presenting cash 
flow and operating-accruals-change information in a more accruals-process-congruent (1.6., “for- 
ward”) format will result in improved learning of the model parameters, causing lower forecast 
errors and dispersion. 

We test these predictions in a computerized experiment in which 50 second-year business 
graduate students, with prior training in financial forecasting and residual-income valuation mod- 
els, sequentially forecast year-two cash flows from operations (CFO) for 16 different companies 
after receiving year-one CFO and year-one changes in non-cash, current net operating assets (to 
help exposition, we refer to this change as CNOA). After each of the 16 judgments, we provide 
participants with cumulative feedback including the inputs to their forecast tasks (1.е., year-one 
CFO and CNOA for each preceding forecast) and accuracy-related information for each preceding 
forecast (1.е., the matched set of “actual” year-two CFO, their forecasts of year-two CFO, and the 
percentage forecast error). For each of the companies, we provide half of the participants with 
highly summarized indirect-approach statement of cash flows information in the currently man- 
dated reverse-order format (i.e., net income – CNOA = CFO), and we provide the other half with 
the same information in forward-order (i.e., CFO + CNOA = МІ). 

We also counterbalance the signs of the year-one CFO and CNOA information, so that each 
subject receives each of the following year-one CFO / CNOA sign combinations four times: +/+, 
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+/—, —/+, —/—.* This counterbalanced design highlights an important advantage of experiments 
as a research approach: experimenter control (Libby et al. 2002). In the present study, we are able 
to evenly distribute the four possible patterns of cash flows and accruals. As a result, we investi- 
gate important conditions that are under-represented in published, real-world financial statements. 

Consistent with our predictions, we find that the underlying structure of the operating section 
of the indirect-approach statement of cash flows significantly affects the extent to which partici- 
pants learn the time-series model that generates year-two CFO. Compared to the forward-order 
format for the indirect-approach statement of cash flows, we find that forecast errors and forecast 
dispersion are significantly higher under the currently mandated reverse-order format. In addition, 
we find that mixed-sign forecast inputs lead to significantly higher cash flow forecast errors and 
forecast dispersion across both forecast conditions, but that the forecast errors from the mixed-sign 
inputs are greatest in the currently mandated reverse-order indirect-approach statement of cash 
flows. 

In recent years, financial analysts have published forecasts of CFO with increasing frequency 
(DeFond and Hung 2003). Motivated by our theoretical development and experimental findings, 
we also conduct a quasi-experimental analysis designed to determine whether analysts' published 
CFO forecasts exhibit a pattern of forecast errors that is consistent with the errors observed in our 
experiment. Because all U.S. publicly traded non-real-estate and nonfinancial companies must 
prepare reverse-order indirect-approach statements of cash flows, we cannot test with archival data 
whether the forward-order indirect-approach statement of cash flows yields lower forecast errors. 
However, publicly available CFO and СМОА data exhibit sufficient variability to allow a quasi- 
experimental test of our mixed-sign hypotheses. As we predict, after controlling for economic 
factors previously associated with analysts' forecast accuracy, we find that our separate analyses of 
I/B/E/S and Value Line CFO forecasts exhibit significantly higher year-two forecast errors when 
year-one CFO and year-one CNOA have mixed signs (i.e., +/—, -/-- versus +/+, —/—). 

Although we focus on cash flow forecasts, our study is related to prior research suggesting 
that analysts and investors systematically ignore forecast-relevant information contained in pub- 
licly released performance statements (i.e., statements of income and of cash flows). For example, 
Elgers et al. (2003) and Bradshaw et al. (2001) provide evidence that sell-side analysts’ earnings 
forecasts do not sufficiently reflect the transitory nature of current-period accruals, resulting in 
predictable patterns of earnings-forecast errors. These studies demonstrate that current-period 
analysts’ earnings-forecast errors are positively related to prior-period earnings accruals (i.e., 
difference between operating cash flows and earnings). Overall, these results are consistent with 
financial statement users' systematic information-processing inefficiency when combining two 
types of performance information (i.e., cash flow and accruals) contained in the statements of cash 
flows for publicly listed U.S. companies. 

Our experimental results suggest that two features of the indirect-approach statement of cash 
flows reporting regime—financial statement structure and information configuration—can signifi- 
cantly affect financial statement users' ability to detect time-series patterns in reported accounting 
information. The conceptual frameworks of the United States’ Financial Accounting Standards 


We also counterbalance the order of the companies by rotating the companies and by reversing each of the rotated 
orders. This counterbalancing scheme controls for order effects and also results in all of the companies appearing with 
equal frequency across the 16-company forecast sequence. 

Statement of Financial Accounting Standards (SFAS) No. 95 (FASB 1987) allows companies to prepare the statement of 
cash flows using the (1) indirect approach or (2) the direct approach with indirect-approach information also reported. 
Thus, some form of the accruals-based-income-to-cash flows reconciliation in the indirect approach is provided by al! 
companies. According to the American Institute of Certified Public Accountants (AICPA 2005), 592 out of 600 com- 
panies (98.7 percent) report cash flows from operations only using the indirect approach. 
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Board (FASB) and the International Accounting Standards Board (IASB) identify understandabil- 
ity as a necessary qualitative characteristic of financial information. Financial statement structures 
that are more understandable should increase comprehension of the time-series properties (e.g., 
persistence) of reported performance information, leading to higher-quality financial forecasts. 

Whether understandability is improved through economy-wide reformatting of the primary 
financial statements (e.g., SFAS No. 130, FASB 1997) or via user-level decision aids (cf., Bonner 
1999) depends on the perceived costs and benefits of each. Our analysis provides evidence on a 
potential benefit of mandated statement reformatting (1.е., improved investor understanding of 
time-series properties of performance measures). Asset pricing theory indicates that market effi- 
ciency increases as the level of available information increases and as investor knowledge be- 
comes more homogenous (Easley and O'Hara 2004). Thus, financial disclosure that is equally 
accessible to more- and less-sophisticated investors can increase market efficiency, even if the 
number of value-relevant facts reported 1n the financial statements is unchanged. 

We organize the remaining paper in the following way. In the next section, we discuss current 
cash flow reporting and, after considering relevant judgment and decision-making research, make 
our research predictions. We describe our experiment and results in Sections III and IV. We 
describe our quasi-experimental analysis of I/B/E/S and Value Line cash flow forecasts in Section 
V and provide a summary and conclusion in Section VI. 


II. THEORY AND PREDICTIONS 


Financial statement analysis and forecasting is an iterative, evaluative process through which 
financial statement users engage in information discovery, expectation formation, hypothesis test- 
ing, and conditional prediction. During this process, financial statement users attempt to under- 
stand patterns and relations in reported company-specific information, often with the goal of 
identifying the portion of performance that is expected to recur in future periods. Prior research 
suggests that the format of information presented in financial statements can influence the way 
company-specific information is processed and used by novices (e.g., Maines and McDaniel 2000) 
and experts (e.g., Hirst et al. 2004). Thus, financial statement format also likely affects financial 
statement users' time-series-pattern learning and resulting financial-forecasting judgments. 

An important structural feature of the currently prescribed format for the indirect-approach 
statement of cash flows 1s its "reverse" orientation; that 1s, increases in CNOA are reversed to 
reconcile current-period earnings to current-period CFO. For example, an increase in an operating 
asset account, such as accounts receivable, is subtracted from earnings to arrive at CFO. Likewise, 
an increase in an operating liability account, such as accounts payable, is added to earnings to 
arrive at CFO. However, the valence of each of these adjustments is opposite (i.e., reverse) from 
the conditional expected future cash-flow effects of each item (i.e., compared to current period 
CFO, we expect additional future cash flows for increasing accounts receivable balances and 
additional future cash outflows for increasing accounts payable balances). Indeed, the logic un- 
derlying the operating-section adjustments in the indirect-approach statement of cash flows occa- 
sionally leads our most gifted teaching colleagues to implore confused students and executives to 
simply memorize the reverse relation because the reverse-accruals logic is difficult. 

Ав modeled іп Dechow et al. (1998), Barth, Cram, and Nelson (2001), and Francis and Smith 
(2005), current-period CNOA (1.е., “current-period accruals”) are positively associated with future 


The sample of popular, financial accounting books we reviewed often provide little discussion of accruals-process- 
congruent future-period cash flow effects, and instead offer highly detailed comprehensive lists of the operating net asset 
accounts along with individual instructions for whether an increase or decrease in each account is added to, or subtracted 
from, earnings to arrive at CFO. 
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cash flows. The positive, intertemporally dependent relation between current-period accruals and 
future cash flows conforms to the accrual-accounting perspective offered in most introductory and 
intermediate accounting courses (e.g., Phillips et al. 2005; Revsine et al. 2005) and provides an 
intuitive and parsimonious explanation for the empirical observation that current period earnings 
(which includes the current-period CNOA) explain more variation in next period's operating cash 
flows than current-period operating cash flows (Dechow et al. 1998; Barth, Cram, and Nelson 
2001). Further, the definitions of assets and liabilities in Statement of Financial Accounting Con- 
cepts No. 6 (FASB 1985) suggest that the relation between current-period change in operating 
accruals and future cash flows is positive and causal. 

Psychology research offers some insights into the likely effects of reverse-presentation of 
information in financial-information comprehension and performance-forecasting tasks. At its 
most basic level, the process of using financial statements to forecast future performance is one in 
which financial statement users learn probabilistic relations between dependent and independent 
variables and make out-of-sample predictions of a future-value-correlated measure, such as future 
earnings or operating cash flows. А robust finding in prior psychology research is that learning and 
subsequent judgment accuracy are greater for prediction scenarios with a positive relation between 
independent and dependent variables than for prediction scenarios with a statistically equivalent 
negative relation (Naylor and Clark 1968; Deane et al. 1972; Brehmer 1973, 1974, 1979; Brehmer 
et al. 1974). 

Interestingly, positive relations (e.g., y = a + bx) in multiple-cue probabilistic learning tasks 
result in superior learning and judgment performance for tasks in which individuals have no prior 
knowledge of the signs of the model parameters (і.е., they must learn the sign and weight of 
parameters based solely on the data) and for tasks in which individuals are provided with pre- 
experiment information about the signs of the parameters. Although, Muchinsky and Dudycha 
(1975) and Sniezek (1986) provide some evidence that learning and judgment accuracy improve in 
context-specific tasks with labeled variables, the settings in which prior research demonstrates 
improved negative-relation learning are fairly straight-forward (e.g., predicting college grades 
based on high school grades in related and unrelated subjects). 

Although these context-related findings provide some support for financial statement users 
having the ability to adjust for the negative-accruals presentation format in the indirect-approach 
statement of cash flows, we believe the use of cash flow and accruals information in forecasting is 
sufficiently complex to mitigate the potential benefits of contextual familiarity. Thus, we propose 
that the currently implemented indirect-approach structure for the statement of cash flows will 
impede learning of persistence of the CFO and CNOA components of year-one earnings, leading 
to higher levels of year-two forecast errors and higher levels of year-two forecast dispersion. More 
formally, we propose the following hypotheses (in alternative form): 


Hla: Investors’ year-two operating cash flow forecast errors will be higher when increases 
(decreases) in year-one operating net assets are presented as negative (positive) recon- 
ciling items in an earnings-to-cash flows reconciliation, as compared to the opposite 
presentation in a cash flows-to-earnings presentation. 


Нађ: Investors’ year-two operating cash flow forecast dispersion will be higher when in- 
creases (decreases) in year-one operating net assets are presented as negative (positive) 
reconciling items in an earnings-to-cash flows reconciliation, as compared to the op- 
posite presentation in a cash flows-to-earnings presentation. 

Prior research also suggests that CFO and СМОА have a +/— “пихед sign" configuration, on 
average. For example, Dechow et al. (1998) report average values of approximately 1.63 per share 
for CFO and —0.50 per share for CNOA, while Sloan (1996) reports this configuration for 7 out of 
10 deciles. Given the cognitive complexity of learning a historical trend of year-one CFO, 


The Accounting Review July 2008 
American Accounting Association 


920 Hodder, Hopkins, and Wood 


уеаг-опе CNOA, and year-two CFO, and of forecasting out-of-sample CFO, we propose that 
mixed-sign variation in model inputs will further overload the processing capacity of individuals. 
In particular, humans quickly reach computational capacity in complex tasks (such as trend learn- 
ing), leaving little additional mental capacity for manipulation of data or complex calculations 
(Miller 1956). Further, even in high-stakes, real-world settings (e.g., investing), individuals will 
attempt to use schematic problem representations and take computational shortcuts (Hong et al. 
2007; Simon 1982). This leads us to the following (alternative form) predictions about the effect 
of mixed-sign versus same-sign inputs into cash flow forecasts. 


H2a: Compared to forecasts made when year-one changes in operating net assets and year- 
one operating cash flows have the same sign, investors' year-two operating cash flow 
forecast errors will be higher when year-one changes in operating net assets and year- 
one operating cash flows have different signs. 


H2b: Compared to forecasts made when year-one changes in operating net assets and year- 
one operating cash flows have the same sign, investors' year-two operating cash flow 
forecast dispersion will be higher when year-one changes in operating net assets and 
year-one operating cash flows have different signs. 


III. EXPERIMENTAL DESIGN 


We investigate the effects of cash-flow statement format and forecast-relevant information 
configuration (i.e., sign of model inputs) in a 2 X 2 mixed-design experiment (format is the 
between-subjects factor varied at two levels: forward versus reverse; sign is the within-subjects 
factor varied at two levels: mixed- versus same). 50 second-year master's-level business students 
participated in our experiment. 

Master's-level business students are appropriate participants for two reasons. First, our theory 
and hypotheses are related to a general psychology of inference and pattern learning in a financial- 
forecasting setting. Because we have no ex ante reason to believe that general forecasting expe- 
пепсе will eliminate the effects of format or input-sign configuration on forecast accuracy or 
dispersion, we decided to avoid unnecessarily consuming limited available analyst resources. 
Second, Elliott et al. (2007) find that second-year master’s students (i.e., similar to our partici- 
pants) are suitable proxies for nonprofessional investors, an important constituent group for ac- 
counting standard setters and regulators. 

As indicated in Table 1, participants previously completed 10 (standard deviation = 4) ac- 
counting and finance courses, with one of those courses a three-credit hour M.B.A.-level financial 
statement analysis course that included an emphasis on residual-income valuation and financial 
forecasting. Participants had, on average, 14.5 (standard deviation = 30) months of prior work 
experience. Ав indicated in Table 1, we find no significant differences (all two-tailed p-values 
> 0.10) between treatment groups for demographic information, including current degree program, 
prior work experience, accounting/finance classes taken, the number of participants who plan to 
buy or sell equity securities, or the number of times participants previously performed fundamen- 
tal analysis on the financial information of publicly traded companies." Overall, our participants 
appear to be knowledgeable about the relation between cash flows and accrual accounting and 
have experience in financial forecasting. 


* We present a subset of demographic information in Table 1. None of the demographic questions (tabulated and untabu- 
lated) yield significant differences across treatment conditions (all two-tailed p-values 20.10). 
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TABLE 1 
Summary of Demographic Information and Pre- and Post-Experiment 
Participant Assessments 
Panel A: Demographic Information" 
Format 
RO FO 
(п = 25) (п = 25) Comparison" 
Number pursuing M.B.A. degree 19 19 Y^ = 0.00 
(versus M.P.A.) 
Mean months work experience 10 19 Z=0.95 
Mean courses in finance and accounting 10 10 Z= 0.04 
Number who plan to buy or sell stock 22 23 x = 0.22 
in future 
Times performed fundamental analysis Y = 4.34 
on public data 
Category detail: 
Once 2 2 
Once to five times 10 14 
Six to ten times 5 6 
More than ten times 2 
Panel B: Pre-Experiment Items? 
Format? 
RO FO 
(һ- 25) (п = 25) Comparison" 
Accounting question 1 correct in first attempt 25 23 x? 2.08 
Perceived difficulty of accounting question 1 4.00 3.84 2--0.73 
Accounting question 2 correct in first attempt 20 21 Y^ =0.14 
Perceived difficulty of accounting question 2 5.64 4.96 2--0.95 
Panel C: Post-Experiment Items’ 
Format? 
RO FO 
(һ- 25) (һ- 25) Comparison" 
Difficulty of forecasting task in experiment 8.16 8.68 Z- 0.55 
Confidence in forecasts made in experiment 6.96 7.40 Z =0.55 


* None of the comparisons are statistically significant. Comparisons of categorical (i.e., frequency) data incorporate Y 
tests. Comparisons of interval data incorporate Wilcoxon/Mann-Whitney tests (Conover 1999, 271-286). Parametric- 
comparisons yield a similar pattern of insignificant differences between groups. 
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TABLE 1 (continued) 

> After all forecasting-related questions, we presented participants with a series of demographic questions. 

© RO=reverse-order condition, FO = forward-order condition. 

4 Results of two accounting questions posed to all participants. We provide data for the number of participants who 
correctly answered each question in their first attempt, along with the perceived difficulty of each question. The 
difficulty scale ranged from 1 (Not at all Difficult) to 15 (Extremely Difficult). The first question required participants 
to determine cash flows from customer sales given a set of facts related to sales and accounts receivable. The second 
question required participants to determine cash flows from operations given a hypothetical company's operating 
eamings and beginning and ending balances for receivables, inventories, and payables. 

^ Participants’ difficulty assessment for the cash flow forecasting task presented to them in the experiment. Post- 
Experiment Confidence Score = Participants confidence assessment for the cash flow forecasting task presented to them 
in the experiment. The scale ranged from 1 (Not at all Confident) to 15 (Extremely Confident). 


Procedure for Experiment 


Participants completed the computerized experiment during a single monitored laboratory 
session. Computer administration allowed us to control the flow of information to participants, 
monitor the amount of time participants spent viewing individual screens, and to collect process- 
related data (e.g., the number of times participants viewed previous screens or the feedback 
pages). In addition, computer administration prevented participants from changing their forecasts 
after learning the actual outcomes. At the beginning of the experiment session, we provided 
participants with written and oral instructions describing how to access the computerized experi- 
ment, how to enter their responses during the session, how to receive compensation upon comple- 
tion of the experiment, and the prohibited forms of assistance (e.g., computational aids, like 
Microsoft Excel?). 

Participants completed a series of pre-experiment questions designed to assess their account- 
ing knowledge, the perceived difficulty of the accounting knowledge questions, and their knowl- 
edge of the time-series relation between year-one CFO (CFO,.,), year-one CNOA (СМОА,1), and 
year-two CFO (СЕО, 5). After finishing the pre-experimental-treatment questions, participants 
began the experimental task. The experimental task consisted of viewing СЕО, and СМОА, 
information for 16 different companies and predicting CFO, for those companies. Figure 1 
illustrates the primary computer screens for operationalizing the forward-order and reverse-order 
formats. 

In the Reverse-Order (RO) condition, participants viewed three lines of information on the 
Statement of Cash Flows screen, in the following order: "YEAR 1 Operating Earnings" (OE, 4), 
“YEAR 1 (Increase) Decrease in Non-Cash Operating Net Assets" (СМОА, |) and “YEAR 1 Cash 
Flows from Operations" (CFO,.,). The actual amount of ОЕ, was masked by a black box. When 
ready, participants proceeded to the Judgment screen on which they provided their estimate of 
CFO,.2. After participants entered a forecast amount, they viewed a screen that included only their 
forecast of СЕО, , and the actual СЕО,» realization. When ready, participants proceeded to the 
Feedback screen, which presented cumulative, comprehensive summary information, including 
СЕО,_ |, CNOA,.,, actual CFO,-2, the participants’ forecast of CFO,.,, and the percentage forecast 
error for each of their own previous forecasts. 

Our second between-subjects condition, Forward-Order (FO), differed from RO in two ways. 
First, the Statement of Cash Flows screen included company data in the following order (i.e., 
opposite of the reverse-order): CFO,.,, CNOA,.,, and ОЕ, (again masked). Second, the Feed- 
back screen included the same cumulative, comprehensive summary information as the RO con- 
dition, except the feedback information was presented in the order of the Statement of Cash Flows 
screen for the FO condition. 
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FIGURE 1 
Format of Financial Information, Judgment Elicitation, and Feedback Screens 
across Conditions 


FORWARD-ORDER REVERSE-ORDER 
Statement of Cash Flows Screens 


YEAR 1 Operating Earnings ME 


YEAR 1 Cash Flows from Operations XXX 


YEAR 1 Increase (Decrease) in 


YEAR 1 (Increase) Decrease іп 
Non-Cash Operating Net Assets YYY Non-Cash 


Operating Net Assets (ҮҮҮ) 








YEAR 1 Operating Earnings BEEN YEAR 1 Cash Flows from Operations XXX 


мг Forecast of YEAR 2 Cash Flows 
from Operations 


Feedback Screens 


Cash Flows from Operations YEAR I (Increase) Decrease in 
Non-Cash Operating Net Assets 


YEAR 1 Increase (Decrease) in 
Non-Cash Operating Net Assets Cash Flows from Operations 


Your forecast of YEAR 2 Cash Your forecast of YEAR 2 Cash 
Flows from Operations Flows from Operations 
ACTUAL value of YEAR 2 Cash ACTUAL value of YEAR 2 Cash 
Flows from Operations Flows from Operations 

Percentage Hrror Percentage Error 





Participants were randomly assigned to one of two format conditions. After completing the pre-experiment 
questions, participants provided forecasts of year-two cash flows from operations for 16 different companies. 
We counterbalanced the order of the companies (eight unique orders: four different rotated orders with rever- 
sals of those orders) to ensure that all 16 companies were equally represented across all 16 trials. For any 
given company, the information provided across the conditions was identical. However, the presentation of 
the information differed in a manner consistent with the “Statement of Cash Flows Screens” and "Feedback 
Screens" illustrated in the figure. After each judgment, participants were provided with comprehensive and 
cumulative feedback information for all of their judgments (e.g., immediately prior to their 16th forecast, 
participants could view the information on the “Feedback Screens” for all 15 of their proceeding forecasts. 
Upon completing forecasts for the 16 different companies, the participants provided responses to an identical 
set of post-experiment questions (e.g., demographic questions). 

%ЕКК = (ACT-ZZZy ACT. 
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After completing their forecasts for each of the 16 companies, participants completed several 
post-experiment questions designed to elicit perceived task difficulty and judgment confidence. 
Participants were asked to assign weights to the values of СРО, and CNOA,., in predicting 
CFO,.2, based on their self-insight into the weights they assigned in the last set of predictions they 
made. Finally, participants were asked to supply answers to several demographic questions. 

Upon completing the experiment, participants left the computer laboratory and were compen- 
sated based on the absolute value of their forecast errors. Compensation rates were determined 
based on average forecast errors of students who pre-tested the experiment. All participants were 
eligible to earn between $6 and $20, with actual payoffs spanning that range. The mean payoff was 
$13. 


Company Data Included in the Experiment Materials 


Information for 500 companies was generated through a simulation based on Barth, Cram, 
and Nelson (2001). Specifically, CFO,.. was modeled as a linear function of СЕО, апа 
CNOA,.,. Panel A of Table 2 provides the parameters of the generating function. We seeded а 
zero-mean, normally distributed error term into the simulation to add a small amount of noise to 
the subsequent realization of CFO (i.e., СКО,). 

We chose 16 firms from the model-generated observations. We intentionally selected compa- 
nies to obtain a balanced design across all possible combinations of positive and negative oper- 
ating cash flow and operating asset changes (+/+, 4/-, —/+, —/—), crossed with randomly 
assigned positive and negative model errors. In Panel B of Table 2, we present the task informa- 
tion for the 16 firms we include in our experiment. Panel C of Table 2 presents descriptive 
statistics for the 16 selected firms. Although selection of sample firms was not random, parameters 
estimated from regressing sample values of СҒО, on СЕО, and CNOA,., do not differ from 
theoretical model parameters.” 


IV. RESULTS OF THE EXPERIMENT 

Pre-Experiment Knowledge Questions 

Prior to beginning the forecasting task, participants completed an accruals knowledge test, 
and assessed the difficulty of the test. Participants were required to successfully complete the 
knowledge test before they could proceed to the 16-company forecasting task. Table 1, Panel B 
indicates that almost all participants in both treatment groups correctly answered the required test 
questions on the first attempt. Participants rated these questions as relatively easy with a combined 
mean difficulty rating of 4.61 on a 15-point scale, increasing in perceived difficulty. Perceived 
difficulty of the tutorial task did not differ across groups (Z = —0.73 and Z = –0.95, both two-tailed 
p-values >0.10). Overall, the results reported in Panels A and B suggest that random assignment 
of participants across conditions successfully distributed knowledge and abilities across the two 
treatment groups. 

Panel C of Table 1 presents participants’ post-experiment self-assessments of forecast-task 
difficulty and forecasting confidence. Neither the participants’ perceived difficulty of the forecast 
task (Z=0.55, two-tailed p-value 20.10) nor their forecast-related confidence levels differed 


Across the two conditions, we presented the 16 firms in eight unique sequences. Four of the sequences were based on 
a four-firm rotation. Specifically, the firm randomly assigned as Firm 1 in Sequence 1, is Firm 5 in Sequence 2, Firm 9 
in Sequence 3 and Firm 13 in Sequence 4. The remaining four sequences are an exact reversal of Sequences | through 
4. Therefore, the firm randomly assigned as Firm 1 in Sequence 1 is Firm 16 in Sequence 5, Firm 12 in Sequence 6, 
Firm 8 in Sequence 7 and Firm 4 in Sequence 8. These eight unique sequences assures that every firm appears with 
equal frequency in Trials 1—4, 5-8, 9-12, and 13-16. This also results in equal representation of the positive and 
negative operating cash flow and operating asset changes (+/+, +/—, —/+, —/-) across the trials in each condition. 


The Accounting Review July 2008 
American Accounting Association 


927 


The Effects of Financial Statement and Informational Complexity 


(ә804 јхги uo ргпиџиоз) 








Го” 0) 14970) [seo] [05:0] [050] [sso] [10] [700] 

(8€'0) (10) (260) (1270) (1670) (1970) (670) (РКО) 
610 ?С0 80 LTO 170 LTO 820 920 081$ әшіе6 880:0ү 

[2:0] [65:0] Ге 0] [95:0] [8570] [690] [690] [69'0] 

(270) (РРО) (16'0) (95:0) (820) (с”0) (65'0) (19'0) (9870) 
220 81:0 65:0 810 910 0£'0 85:0 900 65:0 22У-/42- 

[6270] [0:0] [670] [620] [ezo] [82:0] [eeo] [сє`0] [1€'0] 

(1€'0) (16'0) (ZE'0) (820) (920) (0Е'0) (S€'0) (960) (РО) 
120 TZO 120 810 LTO 170 vCO 6270 10 22У + 140+ 

6S] [S6 1] 20761 [s61] [6r t] (8271 (60761 (06721 [cL €] 

(ЕТІ) (660) (сет) (Р60) (0/70) (1111) (сет) (9111) (8t T) 
9£'0 6:0 еР0 SEO 020 60 6€'0 6c 0 Iro 081$ рәхту{ 58012 

[ct €] [Lv C] 14852 18672) [66'1] [86] 18079 | [£87] [60'5] 

(Р6 1) (061) (LET) (0971) (LUT) (1070) (LTT) (18'1) (1470) 
660 670 021 $170 LE'O 021 “ҮШІ 1011 РГ 22У%/42- 

[790] [98'0] (гео) гео) [55:0] [9€'0] [68'0] [671] [120] 

(2670) (F£'0) (160) (820) (200) (<0) (L£'0) ($#'0) (620) 
810 SUO 020 РГО Уго 610 000 120 000 20V-142* 

181240 ЛЕНТ ДЕН a0 дең т ЛЕН цэ НӘН Sel ЛЕН 

38:14 3814 35314 

хэрэ) 55010 у 7227 деорао-раемлод | зэрх-эвлэлэн 


(нөр рээ pyepugjs] (пвәуу) овурәуу лолту 8859105 гу (9484 


єзнцэшариг з6вээлод JO појвлоа ров 61011711 38Е2ӘЛОЯ 
$059 3uourprodx^q 
€ ЯУТЯУТ 





July 2008 


American Accounting Association 


The Accounting Review 


Hodder, Hopkins, and Wood 


928 


(2804 pau uo рэпинио2) 


ILLO 60'0 1 ЛЕН х GAXIW х Pompey 
LLO'O ГЄ 1 ЧЭ DIN X ЛЕН 
1000» #1715 Ї HO” DAN х азми 
16070 9177, 1 ЛЕН х GAXIN 
97Е`0 68`0 | JO ОЯМ x POPIN 
11070 1579 1 ЛЕН X ротор 
с<<0 8€0 I GAXIW х pouiow 
10002 $0708 I AD ОЯМ 
1000» 04771 1 ДЕН 
100`0:> 9c SC I GAXIHW 
000» сот І рошәр 
вй < ЗПЈВА- у P 5ЛОЈ ЈЕ T 


влолту 15в2элоя рэшлорзавдт зову по ээцвїл8д JO 5185|(вцу samsea[i ројводом :q ива 














[68 1] Ге 1] (92) 0711 НЕО [0470] 
(9/0) (69'0) (180) (170) (61.0) (96'0) 
запого 
LTO 720 960 110 LE'O 65:0 816 55010 
I[E1940 ЛЕН 38871 ЛҮН I[E1940 ЛЕН 18811 ДЕН ДЕН 
SILT SILA 18114 





влорло 55012 тэрхүу-рчвмлод J9pJ()-9819A9M 


(penupuo») € "ТІЯУІ, 


July 2008 


American Accounting Association 


The Accounting Review 


оз 
C4 
© 


The Effects of Financial Statement and Informational Complexity 


(92824 јхэи uo ргпиџиоз) 


7590 
490 
1800 
28:70 
10070 
1000» 
2080 
060 
1000» 
8600 
[000 
2100 
000» 
I000» 


вй < 24 


5090 
6170 
£260 


eX < 44 


2У0 
250 
S0'€ 
800 
cL Ol 


оси 


500 
YLO 
LEPC 
SLT 
€T'691 
10'9 
SLOT 
LUPY 


ӘШЕА-Д 


050 
ЕГО 
100 


ЭГЦВА-4 


(penupuoo) $ ATAVL 


Г- 


= 


< 
со 
з 


a|- = a 


онд 

AD” DAN х пен хаяхи х pomo 
ЛЭ ОЯМ X ЛЕН X ОЯХІЙ 
ЛЭ DAN х аЯХїш х POPIN 
ЛЕН х ОЯХІЙ х роу 

42 ОЯМ х ДЕН 

AD” DAN х QAXIN 

ПЕН х али 

HD” ОЯМ x PON 

JEH X рошәрү 

GAXIH х POPI 

JO ОЯМ 

ЛЕН 

CAXIN 

рошер( 


510)2Е 1 


TASEIN ÁJTIQEHISA рошлојзивлај, ques по PUBBA JO s[sÁ[EUy ѕәхпѕвәуұ рээвэдэн :;) (9484 


JOLY 

НЭ DAN X ДЕН X GAXIW х POPON 
42 ОЯМ X STH X CIXIN 

AD” DAN х аяхи x POPIN 


$.0]98,f 


July 2008 


American Accounting Association 


The Áccounting Review 


Hodder, Hopkins, and Wood 


930 





"0 овор (1959918) sso[ st 170,47) әш jt (0) Т оз enba ejqeusa гпошојоцотр = 42 DAN 
pue :(ОЧ) OM sem uoz uongiussaid эш Jt (0) І 03 enba ојаеџва впошојоцотр = рощәуу 
uouruodxe әш JO sen 14319 (1861) 1811 eu ur 250,42 ретешрва зээ д08 eu jt (0) Т 03 enbo ојавива ѕпошозоцотр = ДЕН 35e лвла 
‘UBS atm (JOU alam) alam YONI jo uss eq ров 170,17 jo 0815 әр jr (0) т оз Enba e[quuea впошојоцотр = ZWVS/GAXIA 
ОДО әјвшцѕә [epour әш Aq рәрілір 7042 Jo зташтво s2ofqns 

ров 27042 PHR зээмзэд souaragrp әш jo npea ojnjosqe эц) Supe; Aq pamo 042 шоп pererasp әѕподвәт sjoefqns 20112 3881120124 әуп|о848 оф = IOJ 15809104 
:впоппија(т PELLA 

"Пао [ejusuredxo [в јо 9218 

ejdures peurquioo э 81 A pue *onpeA ojnjosqe рэхив: эц) 817 'uonoung поппашзтр ewou prepusjs эзлелит эц) 51185:4: |_ф әләм ((1 + N)Z /1+ 5'0)1-Ф 51 pesn uoneuriojsuem 

eu 'uerpsur [poo Фшрподвашоо sy рин поцёлїэ840 цово пзомјод әзпәюртр оф jo anpa ojn[osqe sq Zuruuojsuern Ад рәјпішоо $1 omnssour juopuodop oup (1861) Te 
зо 1340007) Ад рэцро se (9/61) Tey pue зэц Ц Ад pojs232ns uots1odsrp ur вәопәләрир 10) 189) одоше ог оф WOY PAZILI 61 әліввәш Кррцеивл paullojsuey JUVY d 
'eouvogrudIs JO 6189) pormi-oA juosaldoi зопјвл-4 роџојом , 


(penupuoo) € AIAVL 


July 2008 


American Accounting Ássociation 


The Accounting Review 


The Effects of Financial Statement and Informational Complexity 931 





FIGURE 2 
Format of Financial Information, Judgment Elicitation, and Feedback Screens 
across Conditions 


Panel A: Median Forecast Errors 


Mixed x Half interaction 


First Half Second Нә! 


omg Forward = me Ravorse 





Method x Mixed interaction 





The interactions graphed correspond to the interaction effects tested in Table 3, Panel B and Panel C. 


X Half’ interactions. The significant main effects for "Half" in Table 3, Panels B and C indicate 
that median forecast errors (0.36 compared to 0.22; F= 12.70, two-tailed p-value <0.001) and 
forecast dispersion (2.59 compared to 0:47; F = 6.01, two-tailed p-value = 0.015), respectively, are 
greater in the first eight trials than in the last eight trials. Consistent with differential learning 
evidenced by participants across the two methods, forward-order showed a statistically significant 
decline in median forecast errors (0.37 versus 0.17; Z = 3.48, two-tailed p-value <0.001, untabu- 
lated) over the last eight trials compared to the first eight, while the forecast error remained 
statistically flat in the reverse-order condition (0.35 versus 0.29; Z=0.37, two-tailed p-value 
>0.10, untabulated). In comparison, forecast dispersion experienced significant declines in 
forward-order (1.71 versus 1.07; F = 2.54, two-tailed p-value <0.001, untabulated) and reverse- 
order (2.70 versus 1.70; F= 2.53, two-tailed p-value «0.001, untabulated), with reverse-order 
actually experiencing a statistically larger decline in dispersion. This higher rate of improvement 
in the reverse-order is mainly the result of reverse-order having a relatively high level of disper- 
sion in the first eight trials. Indeed, even after experiencing a higher rate of improvement, the level 
of dispersion for the last eight trials of reverse-order 15 statistically equal to the level of dispersion 
for the first eight trials of forward-order (1.71 versus 1.70; Е = 1.01, two-tailed p-value 20.10, 
untabulated). Table 3, Panels В and C also presents the results of tests that compare participants’ 
accuracy and dispersion across same-versus-mixed signs of CNOA; and CFO,.,. Hypotheses 2а 
and 2b predict that forecast error and dispersion increase with task complexity. In our cash flow 
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forecasting context, we propose that task complexity increases when data inputs have conflicting 
signs. Consistent with H2a, the significant main effect for “Mixed” in Table 3, Panel B (see 
non-shaded boxes in Table 3, Panel А; 0.36 compared to 0.22; Е-25.26, one-tailed p-value 
<0.001) indicates that forecast errors are higher for companies with mixed-sign inputs compared 
to companies with same-sign inputs. Consistent with H2b, the significant main effect for "Mixed" 
indicates that dispersion is higher for companies with mixed-sign inputs (see non-shaded boxes in 
Table 3, Panel А; standard deviation of 2.59 compared to 0.47; Е= 20.75, one-tailed p-value 
<0.001). These results are reported after controlling for negative CFO, |. Consistent with our 
expectation, participants appeared to make significantly greater forecast errors (VEG _ CF in Table 
3, Panel В; Е = 80.05; one-tailed p-value << 0.001) and experience significantly greater forecast 
dispersion (МЕС. CF in Table 3, Panel C; F = 169.13; one-tailed p-value « 0.001) when the firm 
reported negative cash flows in the learning data. 9 

The analyses reported іп Panels В and C of Table 3 also reveal significant "Mixed 
X NEG СЕ” interaction terms for participants’ forecast error (Е = 57.74, two-tailed p-value 
< 0.001) and forecast dispersion (F = 71.50, two-tailed p-value <0.001), respectively. These sta- 
tistics suggest that interpretation of the predicted main effects in the mixed- versus same-sign 
hypotheses tests are qualified because the magnitude of the effect is different within either the 
same-sign or the mixed-sign pairs. Closer inspection of the disaggregated mixed-sign and same- 
sign forecast errors and forecast dispersion reported in Table 3, Panel A reveals that the "—CF/ 
+ ACC" cell had higher levels of forecast error (median = 0.93) and forecast dispersion (standard 
deviation 2 3.42) than the three other sign combinations. Further analysis reveals, between the 
positive СРО, | conditions, forecast error is marginally different between the same and mixed- 
sign conditions (0.18 versus 0.21, Z = —1.64, two-tailed p-value «0.10, untabulated); however, 
forecast dispersion is statistically higher in the mixed-sign condition (0.64 versus 0.29, Е = 4.70, 
two-tailed p-value «0.001, untabulated). Between the negative CFO,., conditions, forecast error 
(0.93 versus 0.22, Z = 7.24, two-tailed p-value «0.001 untabulated) and forecast dispersion (3.42 
versus 0.58, Е = 34.58, two-tailed p-value «0.001, untabulated) are higher in the mixed-sign 
conditions. Taken together, these results suggest that our experimental findings related to forecast 
error are primarily driven by the unusual combination of —CF/ 4 ACC, but that our findings 
related to forecast dispersion аге robust across either sign of CFO, ,. In designing this study, we 
were primarily interested in the mixed- versus same-sign comparisons, and introduced the four 
different sign combinations to balance the research design. We did not design the experiment to 
specifically investigate the forecast effects of negative CFO and we did not collect debriefing data 
on participants' perceptions of negative CFO firms. Thus, the negative CFO effect could be caused 
by naive beliefs about negative CFO firms or by computational complexity caused by reported 
negative CFO. 


Implicit Model Weights 


To further explore the data, we compare the model weights implicitly evidenced by the 16 
trials of forecasts provided by participants. As reported in Table 4, we extracted implicit subject 
model weights for CFO,.,; and CNOA,., by regressing subject forecasts of СҒО, on current 
levels of СЕО, and CNOA,.,. The mean (median) weight placed on CFO,., by the forward-order 
participants is 0.90 (0.91) compared to 0.96 (0.91) for the reverse-order condition. Although the 
means marginally differ, the identical medians confirm that the difference is not statistically 
significant. Therefore, it appears that participants in both conditions underweight CFO, | by the 
same amount relative to the theoretical model weight. The insignificant difference in subject 


9 Our inferences аге the same if we omit NEG . CF, , from the analysis. 
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TABLE 4 
Extracted Model Weights by Condition 
Forward Reverse Comparison of Forward- 
Order Order Order to Reverse-Order 
Subject Weights on СЕО, | 
Mean 0.908 0.96 (Wilcoxon Z-stat = 0.12) 
Median 0.91381 0.9 1:8: (Median Z-stat = —0.28) 
Standard Deviation 0.25 0.45 (Folded F-value = 3.38) ЖЖ 
Minimum 0.26 0.13 
Maximum 1.29 2.88 
Mean deviation from —0.10 -0.04 (Wilcoxon Z-stat = 0.12) 
theoretical value 
Subject Weights on СМОА, 
Mean 0.50 0.418 (Wilcoxon Z-stat- 2.17)** 
Median 0.50 О.З (Median Z-stat = 1.96) ** - 
Standard Deviation 0.23 0.44 (Folded F-value = 3.70) *** 
Minimum 0.05 —0.37 
Maximum 1.24 2.06 
Mean deviation from —0.05 —0.14 (Wilcoxon Z-stat = 2.17)** 


theoretical value 


ж жж ЖЖЖ Differences across conditions are significant (two-tailed), p-value = 0.10, 0.05, and 0.01 levels of significance, 
respectively. 
# HHH Amount varies from its theoretical value at (two-tailed) p-value = 0.10, 0.05, and 0.01 levels of significance, 
respectively. 
Subject weight parameters are obtained by estimating the following model for each subject over 16 forecast trials: 

СЕО, „= B,CFO,., + B,CNOA, | + Ep 
Mean deviations from the theoretical parameter values are calculated using the same model weights implicit in the 
generated data (1.0 for СЕО, and 0.55 for СМОА, |). 


Nonparametric comparisons were made using the Wilcoxon-Mann-Whitney test and Median tests where appropriate. 


model weights on CFO,., is not surprising given that CFO,., was similarly displayed in both 
conditions. Interesting differences across conditions are revealed by the subject weights on 
CNOA. Specifically, our evidence shows that participants robustly underweight CNOA,., in the 
reverse-order condition (mean weight of 0.41 compared to the theoretical value of 0.55), while 
participants in the forward-order condition assign an average weight of 0.50 to CNOA,.,, which 
does not statistically differ from the theoretical value but does significantly differ from the reverse- 
order condition (Z = 2.17, p-value « 0.05). This pattern of results is even more pronounced for 
median implied CNOA,., weights. 

This pattern of results is consistent with reverse-order participants failing to fully adjust for 
the sign reversal inherent in the reverse-order presentation.!! Cross-subject dispersion is also much 


11 Recall that increases (decreases) in operating assets are displayed as negative (positive) numbers in the reconciliation of 
income to CFO. Subjects evaluating the reverse-order format must translate a number subtracted in arriving at CFO in 
the current period into an increase in future CFO. 
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higher in the reverse-order condition. Implied model weights for СРО, | in the reverse-order 
condition range from 0.13 to 2.88 (standard deviation of 0.45) compared to the implied CFO,., 
model weights in the forward-order condition, which range from 0.26 to 1.29 (standard deviation 
of 0.25). The relatively high dispersion across participants in the reverse-order condition is also 
apparent in participants’ weights on СМОА, | which range from —0.37 to 2.06 (standard deviation 
of 0.44). In contrast, subject weights on CNOA; in the forward-order condition range from 0.05 
to 1.24 (standard deviation of 0.23). These results provide additional support for hypothesis Н1Ь 
that dispersion is higher among participants in the reverse-order condition. 


Discussion of Design Choices in Experiment 

We incorporated a highly simplified statement of cash flows into our experiment because we 
wanted to conduct the cleanest possible test of direction-related cash-flow-statement format ef- 
fects. This parsimonious design may lead to two concerns about the interpretation of our study: 
first, that our results may not generalize to a setting where an operating-earnings metric is also 
presented, and second, that we caused participants to engage in an additional, effortful, and 
irrelevant mental process to compute earnings. We provide discussion of the technical aspects of 
these issues in the space that follows. In the "Summary and Conclusion" section of this paper, we 
discuss these issues in the context of generalizability of our results and implications for potential 
future research. 

As illustrated in Figure 1, experiment participants viewed initial statement of cash flows 
screens that included an opaque box where each operating-earnings (OE) total appeared in a 
complete statement of cash flows. This design provides only the essential period t= 1 diagnostic 
information for the prediction of СЕО, , (i.e., OE,., is a redundant, linear combination of CFO,., 
and СМОА, 1), while also manipulating the directional format of that information. Because we 
hypothesize that the directional orientation of the cash flow statement leads to differential pro- 
cessing complexity, we were concerned that participants facing higher processing complexity 
would be more likely to fixate оп OE, as an easy-to-process short-cut cue for forecasting 
CFO =. Further, this strategy would result in larger forecast errors because it fails to differentially 
weight CNOA,- and CFO,.,. Thus, if CFO, ;, CNOA,.;, and OE,., are simultaneously presented, 
we cannot unambiguously attribute differential forecast error or forecast dispersion to the direction 
of information in the cash flow statement instead of a greater propensity to fixate on earnings when 
additional cognitive effort is required. Our research design potentially trades off generalizability to 
eliminate this alternative explanation. 

The second concern is that the presence of the opaque "operating earnings" black box illus- 
trated in Figure 1 might have caused an earnings-fixated subset of participants to attempt to solve 
for the amount implied by the box (i.e., ОЕ,1), instead of directly using the two amounts in the 
CFO,- prediction task. This unobservable (and unnecessary) mental process is likely not prob- 
lematic if it is distributed evenly over the two format conditions (1.6., it would uniformly increase 
error in the data); however, it is a much greater concern if this extra mental computation dispro- 
portionately occurs in either of the two formats. Three items in our study suggest that this possi- 
bility is unlikely. First, the introductory training task was written to have all participants maximize 
accuracy. In particular, they were instructed that their compensation depended on forecast accu- 
гасу and that СЕО, , is a function of СЕО, and CNOA,.,, (i.e, ОЁ, | was not included on the 
training screen). Second, a common proxy for mental-processing attention and effort is the amount 
of elapsed time in completing a given task. We collected the amount of elapsed time that each 
subject viewed each screen and note that the average time spent on the "Statement of Cash Flows 
Screens” (1.е., see top screens in Figure 1) was not different between the forward- and reverse- 
order conditions (forward mean = 23.1 seconds versus reverse mean = 21.4 seconds, += 0.61, 
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two-tailed p-value 20.10, untabulated). Third, in terms of the true model weights expressed in 
Table 2, Panel А, an earnings-fixated approach to forecasting CFO, , would give the appearance 
that participants applied В; = 8, in their forecast judgments, assuming a random-walk forecast- 
judgment rule. However, the extracted model weights presented in Table 4 are inconsistent with 
this conjecture because neither group significantly overweights CNOA,.,. Overall, we believe that 
the existence of the black box did not disproportionately affect either directional format-related 
treatment over the other. 


V. QUASI-EXPERIMENT WITH ANALYSTS’ CASH FLOW FORECASTS 


In this section, we provide evidence on the effects of informational complexity in the context 
of passively observed, published cash flow forecasts produced by financial analysts and dissemi- 
nated via two popular data providers: I/B/E/S and the Value Line Investment Survey. Given the 
relative strengths and weaknesses of each of these sources of published analyst cash-flow-forecast 
data (discussed in greater detail in each of the following subsections), we conduct and report 
analyses with each data set. 


Quasi-Experimental Design: VB/E/S Data 

To obtain our I/B/E/S sample, we first identify U.S. firms with one-year-ahead cash flow 
forecasts in the I/B/E/S detail history for the period 1994 through 2006 and collect predicted 
values of cash flow per share. From the I/B/E/S detail file, we identify the first forecast for the 
next fiscal year made by each analyst subsequent to release of the prior period’s financial state- 
ments and more than three months prior to the next fiscal year-end. For this purpose, we assume 
financial statements are released within three months of each firm’s fiscal year-end." 

We collect realized (actual) cash flow per share from I/B/E/S to ensure that predicted and 
realized cash flows are reported on a consistent measurement basis. Price data are obtained from 
CRSP, and all other financial statement data are obtained from Compustat. We exclude from our 
analysis firms in the banking and insurance industries because measures of operating accruals for 
these firms are not comparable to those in other industries. We identify 1,431 unique firms for 
which price data, at least one cash flow forecast, and a corresponding actual value are reported. 
Merging these observations with Compustat reduces the number of unique firms to 1,135. Missing 
data and data screens further reduce the sample, resulting in a final count of 897 unique firms with 
2,188 observations over the time-series (mean = 2.4 observations per firm).’ 

In contrast to the research design of our experiment, we are unable to directly control by 
assignment factors in our quasi-experiment that (1) are likely to influence forecast accuracy and 
(2) may also be correlated with our proxy for informational complexity. Specifically, in our 
quasi-experiment we cannot impose a single cash-flow-generating process across conditions, com- 
panies, and time. Thus, firms exhibiting MIXED, , accruals and cash flows may differ from those 
with consistently signed accruals and cash flows in the average variability of accruals and cash 
flows, relative magnitude of accruals, length of the operating cycle, size, industry, growth, or other 
dimensions. 

Constructing a comprehensively matched control sample along all of these dimensions is not 
possible with our sample of 897 firms. Therefore, we are left with two viable research design 


12 Cash flow forecasts prior to 1994 are eliminated due to their low frequency. 

ІЗ For example, for a firm with a year ending December 31, 1993, we collect the first forecast of fiscal 1994 cash flows by 
each analyst made subsequent to March 31, 1994, but prior to October 1, 1994. Results are robust to assuming that 
financial statements are released on the earnings release date provided Бу I/B/E/S. 

14 Consistent with Barth, Cram, and Nelson (2001), we trim all values at the 1st and 99th percentiles. As well, we eliminate 
all firms with special items. Missing data, primarily cash flows, accounts for the remaining sample contraction. 
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choices. First, we can augment a regression with proxies that control for differences in firms' 
underlying cash-flow-generating processes. Second, we can use each firm as its matched control 
and compare forecast errors across MIXED, | and SAME, | years. Because each of these ap- 
proaches has strengths and weaknesses, we implement both. 


Analysis Based on Cross-Sectional Regression with Comprehensive Set of Control Variables 


We begin with an augmented regression of ERROR, on MIXED, | in which we attempt to 
identify significant factors that may be correlated with informational complexity: 


ERROR, = By + В,МІХЕР, | + ЊМЕС _ СЕО, , + ОР. CYCLE, , + B40CFO, 5, 


+ ВбоСМОА, 51+ ВЕКАМК _|СМОА, | + BjSIZE, + В,РКОРТГАВИЛТҮ, | 
12 
+ BSGROWTH, | + >, Вю INDUSTRY, ,., + 8: (1) 
fl 


ERROR, is the absolute value of the difference between the actual cash flow per share re- 
ported by I/B/E/S for a given year and the mean forecasted cash flow per share predicted by 
I/B/E/S analysts." ERROR, is deflated by the average price over the forecast period. We use the 
absolute value of ERROR, because our primary interest is in average accuracy (the relative mag- 
nitude of forecast errors), rather than average optimism or pessimism (bias). We include MIXED, 
as an explanatory variable to proxy for informational complexity. MIXED, , is set to 1 when 
CFO, , and changes іп net operating assets (CNOA,_;) are of different signs (positive СЕО, | and 
negative CNOA, 1, or negative CFO and positive СМОА, 1). For our tests, CNOA, 1 is measured as 
net working-capital accruals. Net working-capital accruals is the sum of increases in accounts 
receivable (Data302) and inventories (Data303) minus the sum of increases in accounts payable 
(Data304) and accrued taxes (Data305).'° We predict a positive coefficient on MIXED, | because 
forecast error is expected to increase with informational complexity. Because firms with negative 
operating cash flows may increase informational complexity beyond MIXED,_,, we include а 
dummy variable for negative cash flows (МЕС. CFO,_,) to capture the marginal effect of negative 
cash flows on forecast accuracy. We expect a positive coefficient estimate for NEG _ СЕО, 1. 

In our experiment, we hold the cash flow operating cycle constant so that each firm will 
realize the same proportion of year-one accruals in year 2. Across archival firms, Barth, Cram, and 
Nelson (2001), show that the predictive ability of accruals for future cash flows depends on each 
firm's cash operating cycle. If firms exhibiting MIXED, , accruals and cash flows tend to have 
longer operating cycles, then differences in cash operating cycles could account for any higher 
forecast errors observed for MIXED, firm years. To control for this, we calculate an operating 
cycle proxy (ОР. CYCLE) equal to 6 in Dechow et al. (1998) and Barth, Cram, and Nelson 
(2001). Specifically, ОР. CYCLE - [a (1-т)у- B(1— т)], where а= (АК, +АК, ))/2 S5 B 
= (АР,+ AP, 1) /2 5, (1-7); тт= E,/ 9; y gi/(1— т), where ру is the estimated coefficient on 
5, in a regression of JNV, on S, and AS,. Financial statement variables are obtained from Com- 
pustat, where AR is accounts receivable (Data2); S is sales (Datal2); AP is accounts payable 
(Data70 + Data153); E is income before extraordinary items (Datal23); and INV is inventory 
(Data3). OP _ CYCLE, 1 is expressed as a fraction of a year. We expect a positive coefficient on 


5 Results are robust to using the median forecast instead of the mean. We use mean forecasts to maximize the sample size 
for within-firm tests. 

15 We exclude increases in other assets and liabilities (Data307) because this line item frequently includes changes in 
long-term assets and liabilities (e.g., those related to pensions). 
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OP | CYCLE, 1 because longer operating cycles mean that current period accruals are less likely to 
be realized in the next period and should have less predictability for one-year-ahead cash flows. 

In designing the materials for our experiment, we draw from the same distributions the cash 
flow and accrual observations for all firms. Because the underlying distributions for accruals and 
cash flows likely differ across firms in our quasi-experiment, we include controls for CFO, , 
variability, CNOA, , variability, and the frequency of extreme values in our archival regression. 
We measure СЕО, variability (i.e., оСКО, 1) and CNOA, | variability (i.e., ССМОА, 1) as the 
standard deviation of each over the five-year period ending with the forecast date. We predict 
positive coefficients on сСКО, , and оСМОА, | because greater variability is associated with 
lower predictability. 

These variability measures should capture some of the cross-sectional differences in the 
propensity of firms to experience relatively extreme observations of accruals and cash flows. 
However, if extreme observations are more likely to occur in periods when accruals and cash 
flows are MIXED, ,, then extreme observations could still account for any lower accuracy ob- 
served in the MIXED, | group. Therefore, we include RANK | СЮОА, || to explicitly control for 
the effects of extreme observations on forecast accuracy.’ If analysts fail to fully consider mean- 
reverting tendencies of extreme performance realizations, then the absolute value of forecast errors 
should be higher following such realizations (Sloan 1996; Bradshaw et al. 2001); therefore, we 
expect a positive coefficient on RANK _|CNOA,_,|. To construct this variable, we rank the absolute 
value of СМОА, 1 by year, within the population of Compustat firms. This process assigns higher 
ranks to those observations falling within the extreme positive or negative portions of the cross- 
sectional distribution for the year. 

We are also unable to directly control through randomization or assignment factors associated 
with analysts that may influence forecast accuracy. For example, more competent analysts may 
choose to follow firms with greater information complexity because of potential rewards associ- 
ated with the identification of mispricing (Barth, Kasznik, and McNichols 2001). If more compe- 
tent analysts are more accurate, this would work against finding lower accuracy for MIXED, |. 
Alternatively, analyst coverage may be greater for firms with richer, less complex information 
environments (Healy et al. 1999). Greater coverage should result in consensus forecasts with less 
idiosyncratic error. To the extent that less idiosyncratic error results in smaller forecast errors, 
greater analyst coverage could result in lower errors for firm with less informational complexity. 
We include the log of assets, SIZE, 1, to control for these potential structural differences in the 
information environments.'5 Because SIZE, can operate to either increase or decrease forecast 
accuracy, we do not predict a sign for this variable. 

PROFITABILITY, | and GROWTH, | may also be correlated with MIXED,_,. Specifically, 
negative net working capital accruals may reflect a contraction due to lower product demand. If 
less profitable and slower-growing firms are more difficult to forecast, then forecast errors may be 
negatively associated with profitability and growth. Alternatively, firms that consistently report 
high levels of profitability may obscure the underlying data-generating process for cash flows 
through earnings management, leading to greater forecast errors. To control for these potential 
differences across firms, we include long-run average PROFITABILITY, | and GROWTH, | as 
control variables. Following Dechow et al. (1998), we compute PROFITABILITY, , as income 


17 We also include year effects and firm effects to control for potential clustering of observations within periods or by firm. 

15 Because of the short time-series of available forecasts and discontinuities in coverage, we do not have sufficient data to 
compute individual analyst accuracy for the majority of analysts in our sample. We do find that results are robust to 
including the number of analysts following each company as a control variable. This variable is highly correlated with 
SIZE, ,. We prefer SIZE, , as a control variable because it exhibits more variation than analyst following. Analyst 
following exhibits little cross-sectional variation within each quartile of sample firms by size. 
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before extraordinary items (Data123) divided by sales (Data12). We compute СКОУУТН, ү as the 
percentage change in sales ([SALES, — SALES, ,]/ SALES, |). We average PROFITABILITY | 
and GROWTH,, over the five-year period ending with the forecast date. Because 
PROFITABILITY, | and GROWTH, , may operate to increase or decrease forecast accuracy, we 
do not predict signs for these variables. Finally, because Barth, Cram, and Nelson (2001) suggest 
that the time-series properties of cash flows are influenced by industry, we include twelve industry 
contro] variables consistent with their classification. 


Analysis Based on Each Firm as its Own Control 

If our augmented regression fails to include potential unidentified firm attributes that are 
correlated with МІХЕР, |, then we may incorrectly attribute observed differences to MIXED, | 
rather than to the unidentified attributes. One way to mitigate this concern is to compare the 
magnitude of the forecast errors for each firm across MIXED, , and consistent years. For example, 
if we represent our research design as Equation (2), where "identified firm attributes" represent the 
control variables identified in Equation (1), and "unidentified firm attributes" represent potential 
correlated omitted variables, then we can difference Equation (2) across MIXED, | and ЗАМЕ, | 
years to arrive at Equation (3). 

ERROR, = f(MIXEDI SAME + IDENTIFIED _ FIRM ATTRIBUTES 


+ UNIDENTIFED FIRM ATTRIBUTES). (2) 


ERROR _ MIXED - ERROR _ ЗАМЕ = f(AIDENTIFIED _ FIRM _ ATTRIBUTES 
+ AUNIDENTIFED _ FIRM ATTRIBUTES). (3) 


In Equation (3), A represents change. To the extent that identified and unidentified firm 
attributes remain constant across MIXED, | and SAME, | firm-years, these changes will be zero 
and have no influence on the measured difference." Therefore, we measure the effect of 
MIXED, , by subtracting the average forecast error for all SAME, , firm years from the average 
forecast error for all MIXED, , firm years. 

We point out several caveats to this approach. First, this approach does not mitigate the effect 
of unidentified firm attributes that may be correlated with MIXED, , and may vary through time. 
Second, a limitation of our archival sample is that many of the archival firms are missing cash flow 
forecasts for one or more years across the 12-year measurement interval.” Because of this, many 
firms have insufficiently long time-series to exhibit both MIXED, , and consistent characteristics 
over the measurement interval. Thus, this analysis significantly reduces the sample size and po- 
tentially introduces survivorship bias. 


Results of the Quasi-Experiment: I/B/E/S Data 


Results of Cross-Sectional Regression with Comprehensive Set of Control Variables 

Panel A of Table 5 presents descriptive statistics for the sample of I/B/E/S firms used in the 
archival analysis. Means, standard deviations, medians, and quartiles are presented in columns two 
through six and means by mixed/same sign groups are presented in the last two columns. 


P Although we cannot test this assumption for unidentified firm attributes, an untabulated analysis of identified firm 
attributes reveals no significant differences in OP _ CYCLE, |, ОСЕО, 1, ССМОА, |, RANK | |CNOA, ||, 812Е, 1, long- 
run PROFITABILITY, |, long-run GROWTH, , or INDUSTRY,.; across MIXED, | and ЗАМЕ, | years for our sample 
firms. 

7 The mean break between observations is 1.47 years. The minimum (maximum) number of observations per firm is 1 
(11). However, only 32 firms have six or more observations over the 12-year time-series. The significant discontinuities 
in coverage are consistent with the findings of DeFond and Hung (2003). 
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The mean absolute value of the cash flow forecast error scaled by average price ( ERROR,) for 
the sample of I/B/E/S firms is 0.036. The median (0.017) is approximately half of the mean, 
consistent with the presence of a large number of small error firms (recall that ERROR, is greater 
than zero). Approximately 34 percent (66 percent) of firms exhibit MIXED, | (ЗАМЕ, |) cash 
flows and accruals, while only 3.3 percent of firms have negative cash flows. Thus, in contrast to 
our experiment, we have an unbalanced number of firms in each cell that may affect our ability to 
detect differences. The average OP _ CYCLE, | is 0.191 years (approximately 69 days), which is 
slightly shorter than the average operating cycle documented by Barth, Cram, and Nelson (2001) 
of 0.22 years (80 days). Average PROFITABILITY, , on sales is approximately 8.8 percent. The 
mean rank of absolute operating accruals (RANK | СМОА, |) is 3.4, which is less that the mean 
rank for all Compustat firms, of 4.5. This is consistent with our exclusion of firms with significant 
special items. The standard deviations of cash flows and accruals are 0.080 and 0.068, respec- 
tively. Each of these measures is skewed, with the median less than the mean. Operating cash flow 
(СЕО, ,) averages 11.8 percent of the average market value of equity, while working capital 
accruals (CNO, 1) average 1.1 percent of average market value. Average sales growth is 13.1 
percent. The industry distribution of the sample cash flow forecast sample is consistent with 
DeFond and Hung (2003). In particular, heavy industrial firms are overrepresented and service and 
technology firms are underrepresented, relative to the Compustat population. 

Comparisons across MIXED, , and SAME, , groups reveal some significant differences in 
mean values. A univariate test of the difference between ERROR, for MIXED, , and SAME, , 
predictions shows that the mixed sign ERROR, (0.044) is significantly higher than the same sign 
ERROR, (0.031, two-tailed p-value <0.01). The MIXED, group also includes more 
NEG CFO, 1 observations (4.7 percent, compared to 2.6 percent), a longer operating cycle (0.207 
compared to 0.182), lower PROFITABILITY, , (8.4 percent compared to 9.1 percent) and lower 
growth (5.7 percent compared to 16.9 percent). We find significant differences in five out of 14 
INDUSTRY groups. Most notably, MIXED, , firms comprise more durable manufacturers and 
textile firms, and fewer mining and extractive firms. 

Tbe correlation matrix of regression variables presented in Panel B of Table 5 shows that 
forecast error is positively correlated with oCFO,_, (Spearman Correlation = 0.350), ОСМОА, 1 
(Spearman Correlation = 0.275), and МЕС. СЕО, | (Spearman Correlation = 0.073). These rela- 
tions are as expected—variability in historical performance measures appears to make forecasting 
cash flows more difficult as does forecasting negative cash flows. Extreme changes in net operat- 
ing assets (RANK _ |CNOA, , |) in the period of the forecast are positively associated with cash 
flow forecast errors (Spearman Correlation = 0.200). This is consistent with Bradshaw et al.'s 
(2001) conjecture that analysts fail to anticipate lower levels of persistence associated with ex- 
treme values of accruals. Forecast error is negatively associated with OP _ CYCLE, 1 (Spearman 
Correlation = —0.077), as expected. Forecast error is also negatively correlated with 
PROFITABILITY, | (Spearman Correlation = —0.171), and GROWTH, | (Spearman Correlation 
= —0.066), consistent with the conjecture that firms are more difficult to forecast during contrac- 
tions. Most important to our research question, we find that MIXED, , is positively correlated with 
forecast errors (Spearman Correlation — 0.061). 

Coefficients from the estimation of Equation (1) are presented in Table 6. We estimate the 
coefficients using ordinary least-squares regression and present t-statistics, as well as Z-statistics 
using inflated standard errors for firm clustering across time. We base our inferences on 
the Z-statistics. Year effects are included but not tabulated. The third and fourth columns show the 
estimates obtained from regressing ERROR, оп MIXED, | and МЕС CFO, , without any of 
the control variables in the model. The intercept is positive and significant (coefficient of 0.031; 
Z-statistic of 17.63; two-tailed p-value <0.01). The coefficient on MIXED, | is also significant 
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and positive (coefficient of 0.012; Z-statistic of 2.81; one-tailed p-value <0.01) as is the coeffi- 
cient on NEG _ CFO, | (coefficient of 0.025; Z-statistic of 2.53; one-tailed p-value <0.01). These 
results are consistent with predictions. 

The fifth and sixth columns present coefficients and test statistics from estimation of the 
model with control variables. The coefficient on the MIXED,_, variable remains significant (co- 
efficient of 0.010; Z-statistic of 2.53; one-tailed p-value <0.01); however, NEG_CFO,_; is no 
longer significant when the other control variables are included in the regression. In addition, 
RANK _\|CNOA,_,| is significantly positively related to forecast errors (coefficient of 0.003; 
Z-statistic of 3.82; one-tailed p-value <0.01) and GROWTH,_, is negatively related to forecast 
errors (coefficient of —0.017; Z-statistic of —3.77; one-tailed p-value <0.01). оСЕО, , is positive 
and marginally significant (coefficient of 0.103; Z-statistic of 1.48; one-tailed p-value < 0.10). 

The last two columns present the regression coefficients and test statistics from estimation of 
the full model (i.e., including industry dummy variables). In the presence of industry controls, the 
intercept becomes insignificant. The variable of interest, MIXED, |, remains statistically signifi- 
cant, providing support for our theory that increased complexity caused by differences in the sign 
of the accruals and cash flows is associated with higher forecasting errors (coefficient of 0.008; 
Z-statistic of 1.96; one-tailed p-value <0.05). RANK | СЕОА, ||, ССЕО, 1, and GROWTH,- all 
retain their sign and level of statistical significance. None of the industry dummy variables are 
significantly associated with forecast errors. 


Results of Analysis Based on Using Each Firm as its Own Control 

Table 7 presents forecast error comparisons using a within-firm design. In Panel А of Table 7, 
firms that had at least one observation with MIXED, , = 1 and one observation with MIXED, | 
= 0 are included for analysis. Consistent with our predictions, results reveal that the forecast error 
is significantly higher in the firm-years where the sign was mixed (ERROR, = 0.042) than in the 
firm-years where the sign was the same (ERROR, = 0.028; t-statistic = 2.26; one-tailed p-value 
«:0.05). The analysis in Pane] B of Table 7 is similar but restricts the sample to firms with at least 
two mixed- and two same-sign observations in the previous 12 years. Again, the results support 


TABLE 7 
Within-Firm Forecast Error Comparisons 


Panel А: АП Firms with at Least One MIXED, | and One ЗАМЕ, | Observation 


n MIXED SAME Difference t-statistic >0 
Меап ЕККОК, 254 0.042 0.028 0.014 226** 524 
Panel B: Firms with at least two MIXED, ү and Two ЗАМЕ, | Observations 
% of Differences 
n MIXED SAME Difference t-statistic >0 
Mean ERROR, 92 0.029 0.022 0.007 1.94** 57.6## 


ж жж жж Significant t-statistic or Z-statistic with a one-tailed p-value = 0.10, 0.05, and 0.01, respectively. 
МҰНЫН Significant S-statistic (signed-rank test) with a one-tailed p-value = 0.10, 0.05, and 0.01, respectively. 
See variable definitions in Table 5. 
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the theory that within the same firm, firm-years with working capital and CFO of different signs 
have higher errors (ERROR, = 0.029) than firm-years with the same sign (ERROR, = 0.022; 
t-statistic = 1.94; one-tailed p-value « 0.05). These results suggest that analysts' forecast errors аге 
significantly higher when the firm reports working capital accruals and CFO of different signs. 


Quasi-Experimental Design: Value Line Data 

The analysis in the preceding section documented an association between various firm at- 
tributes, including MIXED, 1, and realized forecast errors. In this section, we replicate the 
I/B/E/S-based quasi-experiment with cash flow forecast data collected from the Value Line Invest- 
ment Survey. The Value Line Investment Survey is a comprehensive source of information and 
ratings on approximately 1,700 publicly traded companies compiled by over 90 independent 
analysts. Each company report contains, among other things, Value Line's proprietary predictabil- 
ity measures and financial forecasts for the coming one to five years. 

Value Line data have advantages and disadvantages relative to I/B/E/S data. Advantages 
include the availability of firm-specific proprietary measures of predictability and stability that 
may better control for firm attributes that give rise to prediction error, and a more stable and 
consistent set of firms for which cash flow forecasts are available. Disadvantages include coverage 
primarily limited to large firms, the availability of only one forecast per firm, and the cost of 
hand-collection. 

To complete this analysis, we hand-collect cash flow forecast and actual data from company 
reports, published monthly over the period 2003—2005. We exclude from our sample firms in the 
banking and insurance industries because measures of operating accruals for these firms are not 
comparable to those in other industries. We further limit our analysis to calendar-year firms for 
which cash flow forecasts are available as of April 30 of each year. Value Line publisbes, at most, 
one forecast per firm per month. We choose April 30 to allow sufficient time for analysts to 
incorporate into their current-year forecasts previous cash flow information contained in annual 
reports published during the first quarter. 

We collect realized (actual) cash flows from subsequently published Value Line reports to 
ensure that predicted and realized cash flows are reported on the same measurement basis. We also 
collect Value Line's proprietary PREDICTABILITY, , and STABILITY, , indexes for each firm. 
All other financial statement data are collected from Compustat by individually cross-referencing 
company names and stock tickers in Compustat to those provided by Value Line. Our data col- 
lection procedure results in 591 firm-year observations with sufficient data to complete our 
analyses.' We estimate the following augmented regression with Value Line data: 


ERROR, = By + В,МЇХЕП, | + В,МЕС _ CFO, + ВЗОР _ CYCLE, + B40CFO, 5, 


+ B50CNOA, 5, BsRANK | |CNOA, j| + B;SIZE, 1 + BSPROFITABILITY, | 


+ BGROWTH, | + ByoSTABILITY, , + Bj, PREDICTABILITY, 
12 


+ У, Во, INDUSTRY, , 1 + &,. (4) 
j=l 


АП of the variables are measured as defined previously, with the exception of ERROR, 
STABILITY, 1, and PREDICTABILITY,_;. Іп Equation (4), ERROR, is the absolute value of the 


„ Forecasts made in 2003 and 2004 are paired with actual realizations reported in 2004 and 2005, respectively. 
Because we collected only three years of Value Line data, we do not have a sufficiently long time-series to perform a 
meaningful within-firm analysis. 


The Accounting Review July 2008 
American Accounting Association 


The Effects of Financial Statement and Informational Complexity 947 


difference between the actual cash flow per share reported by Value Line for a given year and the 
forecasted cash flow per share predicted by Value Line analysts as of April 30 of that year. We 
divide the difference by the average market value of equity over the forecast period. STABILITY, , 
is a measure of the stability of the stock's price. This index ranges from 5 to 100, with 5 
representing the lowest level of stability. According to Value Line, STABILITY, , includes sensi- 
tivity to the market (beta) as well as the firm's inherent volatility. We expect a negative coefficient 
on STABILITY, 1 to the extent that systematic and unsystematic risk factors are negatively related 
to cash flow predictability. PREDICTABILITY, | is an index that measures the reliability of 
forecasts based on the stability of year-to-year comparisons. The index ranges from 5 to 100, 
where 5 represents the lowest level of predictability and 100 the highest. We expect a negative 
coefficient on PREDICTABILITY, ,. 


Results of the Quasi-Experiment: Value Line Data 


Panel A of Table 8 presents descriptive statistics for the sample of Value Line firms used in the 
archival analysis. The mean absolute value of the cash flow forecast error scaled by average price 
(ERROR,) for the sample of Value Line firms is 0.017. This is lower than that of the I/B/E/S 
sample (0.034) and is likely an artifact of Value Line's propensity to cover larger, better-known 
firms. Approximately 27.5 percent (72.5 percent) of firms exhibit MIXED, | (ЗАМЕ, |) cash flows 
and accruals in the Value Line sample, while 5.9 percent of firms have negative cash flows. The 
average ОР _ CYCLE, 1 is 0.190 years (approximately 69 days). The standard deviations of cash 
flows and accruals are 0.096 and 0.089, respectively. Each of these measures is skewed, with a 
median less than the mean. The mean rank of absolute operating accruals RANK | |CNOA, 1) is 
4.0, which is less than the mean rank for all Compustat firms, of 4.5. Operating cash flow (CFO) 
averages 11.2 percent of the average market value of equity, while working capital accruals 
(CNOA, 1) average 2.7 percent of average market value. Average sales growth is 15.3 percent. 
Most of these firm attribute values are consistent with the I/B/E/S sample, except for CNOA, 1, 
ОСМОА, 1, NEG _ СЕО, ,, and ОСЕО, ,, which are each higher. This suggests that that the sample 
of Value Line firms has more volatile accruals and cash flows than the I/B/E/S sample. 

The mean sample PREDICTABILITY, | and STABILITY, | index values of 50.58 and 53.816, 
respectively, are approximately equal to the midpoint of the scale, which ranges from 5 to 100 for 
each measure. This suggests that sample firms have average predictability and stability, despite 
their accrual and cash flow volatility. The industry distribution of the Value Line forecast sample 
is generally consistent with the VB/E/S sample, with the exception that the Value Line sample 
contains more services firms. 

Comparisons across MIXED, , and SAME, , groups reveal significant differences in mean 
values. А univariate test of the difference between ERROR, for MIXED, and SAME, | predic- 
tions shows that the mixed sign ERROR, (0.023) is significantly higher than the same sign ERROR, 
(0.015, one-tailed p-value < 0.01). The MIXED, | group also includes more NEG _ CFO observa- 
tions (14.1 percent, compared to 2.8 percent), and marginally lower GROWTH (12.8 percent 
compared to 16.3 percent, one-tailed p-value < 0.10). We find mostly marginal differences in four 
out of 14 INDUSTRY groups. Most notably, MIXED, | firms comprise more durable manufactur- 
ers and computer firms, and fewer extractive firms. 

The correlation matrix of regression variables presented in Panel B of Table 8 shows that 
forecast error is positively correlated with MIXED, , (Spearman Correlation = 0.091), consistent 
with our predictions and the results from Table 5, Panel B. Forecast error is also positively 
correlated with NEG _ СЕО, у (Spearman Correlation = 0.110), &CFO, | (Spearman Correlation 
= 0.295), ОСМОА, | (Spearman Correlation = 0.235), and extreme changes in net operating assets 
(RANK |CNOA, |) (Spearman Correlation = 0.178). These results are as expected and consistent 
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with the 1/В/Б/5 sample. Forecast error is negatively correlated with PROFITABILITY, | (Spear- 
man Correlation = —0.181), which is also consistent with the I/B/E/S sample. 

Importantly, we find that STABILITY, , and PREDICTABILITY, , are each negatively corre- 
lated with ERROR, (Spearman Correlations of —0.116 and —0.175, respectively), suggesting that 
lower predictability Jeads to higher forecast errors. As well, we find that these proprietary mea- 
sures are negatively correlated with all of the firm attributes posited to decrease predictability, 
including MIXED, | and NEG СЕО, |. This suggests the need for multivariate regression to 
determine whether MIXED, | and МЕС _ CFO, are subsumed by Value Line’s measures of 
STABILITY, | and PREDICTABILITY, |. 

Table 9 presents results from our estimation of Equation (4). We estimate the coefficients 
using ordinary least-squares regression and present t-statistics, as well as Z-statistics using inflated 
standard errors for firm clustering across time. We base our inferences on the Z-statistics. Year 
effects are included, but not tabulated. The third and fourth columns present estimates obtained 
from regressing ERROR, on MIXED, and NEG _ СЕО, without any of the control variables in 
the model. The intercept is positive and significant (coefficient of 0.015; Z-statistic of 14.92; 
one-tailed p-value « 0.01). The coefficient on MIXED, , is also significant and positive (coeffi- 
cient of 0.006; Z-statistic of 2.14; one-tailed p-value < 0.05) as is the coefficient on NEG _ СЕО, | 
(coefficient of 0.011; Z-statistic of 1.86; one-tailed p-value <<0.05). These findings provide sup- 
port for our theory that increased complexity is associated with higher forecasting errors. 

The last two columns present coefficients and test statistics from estimation of the model with 
contro] variables. In the presence of control variables, the intercept becomes insignificant. The 
coefficient on the MIXED, , variable remains significant (coefficient of 0.005; Z-statistic of 2.01; 
one-tailed p-value < 0.05); however, МЕС. CFO, ү becomes insignificant. This indicates that 
Value Line’s proprietary predictability measures do not subsume our proxy for informational 
complexity. RANK _ | СМОА, || is significantly positively related to forecast errors (coefficient of 
0.001; Z-statistic of 2.68; one-tailed p-value <0.01) as is оСЕО, , (coefficient of 0.027; 
Z-statistic of 2.01; one-tailed p-value <0.05). Value Line’s proprietary measure of 
PREDICTABILITY, is significantly negatively related to forecast errors (coefficient of —0.000; 
Z-statistic of —2.62; one-tailed p-value <0.05), while STABILITY, | is marginally negatively 
related to forecast error (coefficient of —0.000; Z-statistic of —1.44; one-tailed p-value < 0.10). 


VI. SUMMARY AND CONCLUSION 


Plumlee (2003) reports that analysts' forecast errors are positively related to the complexity of 
forecast-relevant information. We extend her work by proposing that two features of the informa- 
tion contained in the operating-activities section of the indirect-approach statement of cash flows 
can contribute to forecasting complexity. First, we show that the currently required structure of the 
operating-activities section of the indirect-approach statement of cash flows—-when compared to 
an alternative, forward-order format that conforms more closely to the positively related, inter- 
temporal behavior of accruals and cash flows—causes lower levels of learning and higher levels of 
forecast error and dispersion. However, we note that the results related to higher levels of forecast 
error are primarily driven by the unusual combination of negative cash flow and positive accrual 
firms, but the findings related to forecast dispersion are robust across both positive and negative 
cash flow firms. 

Second, we show that the offsetting (i.e., “mixed sign") pattern of operating cash flows and 
operating accruals information reported by most companies also impedes investors’ ability to learn 
the time-series properties of operating cash flows and operating accruals. While we find that 
mixed-sign forecast inputs lead to significantly higher cash flow forecast errors and forecast 


The Accounting Review July 2008 
American Accounting Association 


The Effects of Financial Statement and Informational Complexity 


951 





TABLE 9 


Summary Statistics for Value Line Forecast Error Regression 
ERROR = Bo + p1MIXED, | T В,ХЕС .CF 0,4 ын ВзОР E CYCLE, 1 * p,0CF О, tt BsoCN OA, 5 г; 
+ PRANK |СМОА, | + В512Е,_ 1 + Bg PROFITABILITY,_, + В,СКОУТН, 1 
+ By STABILITY, 1 + By, PREDICTABILITY, + 2:2 By, INDUSTRY; 1 + ёс 





Variable Pred. Coeff. t-statistic/Z-statistic Coeff. t-statistic/Z-statistic 

Intercept 2 0.015 = 13.56* **/14,.92*** 0.013 1.21/1.18 

MIXED, 1 E 0.006 251775101477 0.005 2.23**/2.01** 

МЕС CFO,, + 0.011 2,17* **/].86** 0.007 1.70**/1.17 

OP CYCLE, 5 s; + -0.001 —0.13/ —0.13 

оСЕО, 5 i; + 0.027 2.32**/2.01** 

ОСМОА,5 to ; + -0.029 -2.371-2.32 

RANK |CNOA, j| + 0.001 2.49 ** p gg ** 

SIZE, | ? 0.001 1.17/ 1.13 

PROFITABILITY, 501 ? —0.024 —0.96 / –1.02 

GROWTH, ? 0.001 0.27 / 0.29 

STABILITY, , = – 0.000 —-1.53*/—1.44* 

PREDICTABILITY, m -0.000 —2.65**/—2.62** 

INDUSTRY, | 
Food 7 0.025 `2.29®**/2.00** 
Textiles 7 0.006 0.73 / 0.69 
Chemicals ? 0.005 0.51/0.45 
Pharmaceuticals 2 – 0.002 —0.17 / —0.17 
Mining 2 0.008 1.03 / 0.86 
Other Extractive ? 0.005 0.78 / 0.72 
Durable ? 0.004 0.48/ 0.45 
Manufacturing 
Computers ? – 0.008 -1:91"/-2:12"7 
Transportation 7 – 0.000 0.61 / 0.60 
Utilities 7 -0.002 -0.04/-0.04 
Retail ? 0.002. -0.21/-0.20 
Services ? 0.018 0.28/0.27 
Other ? ~ 0.003 -1.47/ 0.98 

n 591 591 

Adj. В? 0.027 0.108 

+ ЖЖ ЖЕЖ (one-tailed), p-value = 0.10, 0.05, and 0.01 levels of significance, respectively. 

Year effects are not tabulated. 

See variable definitions in Table 5. 
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dispersion across both forecast conditions, the forecast errors from the mixed-sign inputs are 
highest in the currently mandated reverse-order indirect-approach statement of cash flows. 

We also report the results of a quasi-experimental analysis of publicly available cash flow 
forecasts provided by I/B/E/S and Value Line analysts. Inferences from this analysis are consistent 
with inferences drawn from the experiment and support our hypotheses about the complexity of 
mixed-sign forecast inputs. Specifically, after controlling for differences across firm attributes 
commonly associated with the accuracy of analysts' forecasts, we find that forecast errors are 
higher for companies that report mixed-sign operating cash flows and operating accruals informa- 
tion. These results suggest that cognitive limitations that impede information acquisition may 
manifest as systematic errors in a market setting. 

This study extends prior research on the effects of alternative financial reporting classification, 
measurement, and presentation schemes on financial statement users' learning and judgment pro- 
cesses (e.g., Dietrich et al. 2001). In this study, we provide evidence that is directly relevant to 
questions regarding the form and content of an important performance statement. Obtaining a 
better understanding of financial statement users' information acquisition processes will help to 
inform the deliberations of standard-setters seeking to weigh the costs and benefits of proposed 
financial statement disclosure requirements. Interestingly, the "reverse" presentation format for the 
operating section of the indirect-approach statement of cash flows is often derided as confusing by 
students, accounting educators, and users of financial statements (see, e.g., Stice et al. 2004, 245; 
Stickney and Weil 2003, 184)” and is opposite of the predictive, future-oriented perspective taken 
in most conceptual descriptions of the balance sheet elements and the accruals process (e.g., FASB 
1985). 

Our study also illustrates an unintended consequence of giving primacy to reported net in- 
come in the reconciliation between cash flows and accruals. The results of this study should be 
useful to standard-setters as they reconsider the structure of performance reporting and the promi- 
nence currently afforded accrual-basis net income across currently required performance reports. 
In particular, accrual-basis net income is (1) the focus of the statement of earnings, (2) the 
numerator in the only ratio required by generally accepted accounting principles (i.e., earnings per 
share), (3) the first item included in the determination of comprehensive income, and (4) the first 
item presented in the indirect-approach statement of cash flows. However, because net income is 
not defined in the conceptual framework, it is one of an infinite number of ill-defined, potentially 
reportable, arbitrary partitions of the change in net assets during a given period. 


Caveats and Future Research 


Although we believe the comparative advantages of experiments are particularly well suited 
to the research questions in this study (Libby et al. 2002), critics of experiments-based research 
occasionally suggest that documented empirical findings in experiments are caused by under- 
motivated participants in idiosyncratic, vacuum-like laboratory settings producing results that 
cannot sustain in market settings. Our analysis attempts to mitigate these concerns by (1) provid- 
ing our participants with accuracy-based compensation and cumulative, forecast-by-forecast feed- 
back and (2) supplementing our experimental results with a quasi-experimental archival analysis 
-of publicly released cash flow forecasts. 


2 In some cases, textbooks will supplement the detailed lists with a discussion of the rationale for indirect-approach 
statement of cash flows operating-section adjustments that are unrelated to the expected timing of cash receipts and 
disbursements. For example, Harrison and Horngren (2004) provide this explanation for the "reverse" adjustment for 
increases in operating assets: “Ап increase in a current asset other than cash indicates a decrease in cash. That's because 
it takes cash to acquire assets." 
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The outcome-feedback mechanism operationalized in our experiment is more transparent than 
those appearing in real-world financial-forecasting settings and is more comprehensive and infor- 
mationally complete than the outcome feedback appearing in similar accounting-related experi- 
ments (e.g., Luft and Shields 2001; Bloomfield et al. 2003). Indeed, the form of outcome feedback 
included in the present study has informational properties (i.e., single source, no delay, and linear) 
that typically yield the highest levels of learning in prior research (Diehl and Sterman 1995). 
Therefore, we propose that these directional-format effects in financial-forecasting tasks may have 
an even greater chance of sustaining in real-world environments where feedback mechanisms do 
not possess these optimal properties. 

In contrast to the feedback mechanism, we made other research-design choices that may 
diminish the likelihood that our documented directional-format effects sustain in non-laboratory 
(i.e., real-world) settings. For example, as discussed previously, we included a black box on the 
"Statement of Cash Flows Screens" (see Figure 1) instead of providing participants with a total for 
operating earnings. We made this choice because we were interested in isolating and investigating 
the effects of directional-information format on financial statement users' ability to process ac- 
counting information and we provided evidence in this paper that the black box did not affect one 
treatment group more than the other. However, these caveats do not address a legitimate question: 
What would happen if we were to include a numerical total for net earnings, along with the cash 
and accrual information? Given the design of our study, we cannot provide an answer to the 
question; however, we offer two conjectures. 

First, to the extent that forecasters remove some portion of forecast weight from the two 
diagnostic cues (i.e., CFO, and Accruals,) and place it on the aggregate, informationally redundant 
cue (і.е., OE,), accruals information will be overweighted in forecast judgments.” Based on a 
simple, logical extension, accruals overweighting could lead to higher levels of forecast error for 
all format conditions, potentially diminishing the ability to detect differences between the condi- 
tions. However, we also conjecture that our design choice might lead to an interesting unintended 
(and, in this study, uninvestigated) consequence related to forecasts of OE,,,. In particular, if users 
have grown accustomed to the reverse-order statements in their forecast of future operating earn- 
ings, then the cash-flow-statement adjustment may serve as a short-cut cue used to qualify their 
use of current period operating earnings (e.g., negative accruals adjustment is "good news").? 
While we conjecture that the presence of net income is more likely to have a negative effect on 
cash flow forecast accuracy and note that the reverse-accruals adjustment for net-income forecasts 
also becomes highly complex when there are multiple accruals items, we cannot rule out the 
possibility of improved operating-earnings-forecast accuracy under the current reversed-accruals 
cash-flow-statement format. We propose that further investigation of the effects of reported oper- 
ating earnings and forecasts of operating earnings is warranted. 

Another design choice that potentially affects the generalizability of our study is our use of a 
single, highly summarized accruals measure in our “Statement of Cash Flows Screens" (see Figure 
1). Given the different empirically observed weights and signs of each accruals component in 
real-world settings (Barth, Cram, and Nelson 2001), including multiple line items of accruals 
information will certainly increase the complexity of the cash-flow-forecast learning task. We 
believe such an increase in task complexity would uniformly increase the noise in participants' 
forecasts, thereby increasing the likelihood of making Type II errors in statistical inferences (1.е., 


24 Recall from Table 2, Panel A, the implicit “true” model weights for CFO, and Accruals, are B, = 1.00 and 8, = 0.55, 
respectively. Using ОЕ, іп a random walk fashion, would results in applied model weights of В = B; > 0.55 for CFO, 
and Accruals, respectively. 

75 We thank Rob Bloomfield for this observation. 
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task complexity would become so great that no differences between forward-order and reverse- 
order could be detected). However, as we noted at the beginning of this paper, the forward-order 
format for the statement of cash flows more closely conforms to the semantic, sequential, and 
causal structure of a cash-flow-generation process. To the extent knowledge of this causal model 
is more fully activated or easier to apply under the forward-order format (Farrell et al. 2007; 
Vera-Mufioz et al. 2007), forecast performance under the forward-order format should result in 
even better relative performance than that documented in the present study. Given the significant 
potential changes in financial statement format that may result from the FASB's and IASB’s 
current projects on Financial Statement Presentation (FASB 2007), each of our design choices 
warrant careful investigation in future research. 
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ABSTRACT: For most firms, the information technology (IT) budget represents a major 
element in the overall firm budget, and [T budget decisions often have significant op- 
erational and strategic impacts on the business processes in the firm's value chain. In 
this paper we use a large unique data set to examine the extent to which IT budgets are 
affected by environmental, organizational, and technological circumstances. We find 
that our cross-sectional model explains substantial variance in IT budgets, which Indi- 
cates that contingent environmental, organizational, and technological factors affect 
managers' budget decisions. We then examine the extent to which these ІТ budget 
levels are related to future firm performance, measured using both broad financial 
accounting measures, such as operating profit margins and retum on assets, and mar- 
ket retums. We find that IT budget levels are positively associated with subsequent firm 
performance and shareholder returns. We further suggest that ITs aggregate effect on 
performance is a weighted average of two very different components: (1) context-driven 
[T budget levels, which reflect the effects of environmental, organization, and techno- 
logical factors and the ІТ budgets resulting from them, and (2) idiosyncratic IT budget 
levels, which reflect the effect of any marginal firm-specific IT budget expenditures after 
controlling for these contextual factors. Both components are positively associated with 
performance, indicating that the specified contextual factors provide an Incomplete ex- 
planation of firms’ value-relevant IT expenditures. The current study contributes to the 
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accounting information systems and management accounting literatures by assessing 
the causes and consequences of IT budgets. 


Keywords: /T budgets; firm performance; resource allocation. 
Data Availability: From publicly avallable data sets. 


I. INTRODUCTION 


ver the last three decades, firms increased spending on information technology (IT) hard- 
() ware and software from 5 percent of non-residential fixed investment in 1978 to 22 

percent in 2005, totaling $283 billion—approaching investments in land and structures 
(Bureau of Economic Analysis 2007). Despite this substantial growth in IT spending, the contri- 
butions of IT to business value remain uncertain (Brynjolfsson and Hitt 1998; Chan 2000; 
Santhanam 2003; Kearns 2004; Bhatt and Grover 2005). As a result, senior managers continue to 
question whether their firms are spending too much or too little on IT (Ross and Weill 2002; Lee 
and Bose 2002). 

In this paper we use IT budget data for a group of large IT spending firms, known as the 
InformationWeek 500 (InformationWeek 2001), to investigate three related questions: (1) what 
contextual factors influence managers' allocations of resources to IT, (2) is there a relationship 
between IT budgets and firm performance, and (3) does spending more or less on IT than other 
similarly positioned firms affect performance?! Building on accounting and information systems 
research, we model IT budget levels as contingent upon a set of environmental, organizational, and 
technological factors that affect the firm's opportunity space. We use this model to separate the 
actual IT budget into two components: the amount expected given the firm's context (predicted 
IT), and any excess or shortfall (residual IT). The relation between predicted IT and performance 
incorporates both IT's and contextual variables' effects on performance. The relation between 
residual IT and performance reflects marginal returns to IT budget allocations. 

For most firms, the IT budget represents a sizeable component of the overall firm budget. IT 
budgets include expenditures directly associated with a firm's IT function, 1.e., for IT staff salaries, 
payments to vendors and services firms, hardware/software upgrades and replacements, training of 
IT staff and system users, and new development associated with systems software and application 
software portfolios. Thus, IT budgets support many, if not most, of a firm's requests for IT 
services. IT budgets that are too constrained inhibit firms' abilities to meet new service requests 
and fully to leverage installed technology. TT budgets that are too slack encourage the inefficient 
use of firms’ assets. 

Despite the importance of the IT budget to most firms, little prior research has investigated the 
factors affecting managers’ IT budget allocations. In the information systems (IS) field, only 
Dewan et al.'s (1998) study, which investigated how contextual factors (specifically market diver- 
sification, growth and vertical integration) affect the level of IT capital investment, provides 
empirical evidence regarding factors likely to influence IT budget levels. A firm's IT capital 
investment, however, differs from its IT department budget in numerous ways (e.g., annualized 
versus cumulative expenses, scope of activities involved, and source of funding). 


! While not all IT spending is reflected in the IT departmental budget figures reported by InformationWeek, the reported 
figures are generally representative of payment streams to vendors and services firms, the salaries of a firm's IT 
professionals, and a substantial portion of new IT-related capital expenditures. 
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Considerable research attempts to link IT spending with firm performance. Since the early 
1990s, more than 50 studies have examined facets of the relationship between IT spending and 
productivity (i.e., real output for a given total cost)? A majority of these firm-level studies con- 
clude that gross returns to IT exceed returns to other investments (Dedrick et al. 2003). Notwith- 
standing the relation between IT investment and productivity, evidence of IT's impact on financial 
measures of performance has until recently remained elusive." For example, Hitt and Brynjolfsson 
(1996) find no relationship between IT capital investment and subsequent total shareholder return, 
return on assets (ROA), or return on equity (ROE). They suggested that I T's productivity benefits 
are competed away, creating consumer surplus rather than firm profits. Others argue that firm- and 
industry-specific factors help explain the wide variance in IT’s impact on performance across firms 
(Bharadwaj 2000; Stratopoulos and Dehning 2000; Ross and Weill 2002; Bhatt and Grover 2005). 
The current study is the first to investigate systematically how these contextual factors influence IT 
budget levels as well as the relationship between IT budgets and financial performance. 

Accounting research highlights the role of budgets in enabling senior managers to allocate 
resources to achieve performance targets (e.g., Kaplan and Norton 2001). Simons (1995) argues 
that firms use management control mechanisms such as budgets to achieve business performance 
objectives by stimulating and constraining opportunities. A firm's opportunity space is determined 
by its competitors, industry structure and history, customers, suppliers, innovation potential, ex- 
isting asset and customer base, skills, and competencies. Consistent with that premise, budgeting 
research finds that budget allocations vary with an organization's environmental, organizational, 
and technological context (Covaleski et al. 2003). However, prior empirical budgeting research is 
primarily survey-based. That research focuses on attributes of the budgeting process, such as 
managerial participation, performance evaluation, budget importance, and use of operating bud- 
gets (Abernethy and Brownell 1999; Covaleski et al. 2003; Luft and Shields 2003), and does not 
describe how budget levels vary with context or how budget allocations subsequently impacted 
financial performance. Covaleski et al. (2003) suggest this may be due to a lack of data for 
analysis, as regulatory agencies such as the SEC and FASB do not require firms to disclose budget 
data. 

Thus, IT budget data provide a unique opportunity to examine the determinants and conse- 
quences of firms' budget allocation decisions. Using firm-level IT budget data for the period 1991 
to 1997, we find that a cross-sectional model explains substantial variance in IT budget levels. 
Thus, contingent environmental, organizational, and technological factors influence managers’ 
budget allocations. We then use a second stage model to show that predicted IT budget levels are 
significantly positively related to future operating performance, indicating that the contextual 
factors, the resulting IT expenditures, or some combination of both affect performance. Further- 
more, the idiosyncratic portions of IT budget levels (residual IT) also remain positively related to 
future financial performance after controlling for the direct effects of context, which suggests that 
context is not an explanation for this relationship between residual IT budget and performance. 

This study contributes to both the management accounting and accounting information sys- 
tems (AIS) literatures. It advances the managerial accounting literature by providing evidence 
based on actual budget data that contextual factors influence managers' budget decisions for IT, 
confirming a contingency theory view of IT budget formulation. Furthermore, we identify specific 
firm and industry factors that drive IT budgets, contributing to the AIS literature. In particular, we 
predict and confirm that IT budgets vary with the strategic role of IT within an industry, which 
provides further insight into a classic framework within the IS literature. 


? See Chan (2000) and Dedrick et al. (2003) for reviews of the IT and productivity literature. 
* See Dehning and Richardson (2002) and Melville et al. (2004) for reviews of the IT and firm performance literature. 
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This study further contributes to the AIS literature by linking IT budget levels and future firm 
profitability. With the exception of unpublished work by Anderson et al. (2003), this is the first 
study to make such a link. We provide new evidence that contextual factors substantially influence 
the relation between IT budget levels and firm performance. We show that these previously 
unexamined factors account for a significant portion of IT’s apparent impact on performance, and 
controlling for those factors reduces but does not eliminate the positive marginal effect of IT on 
future performance. We also find evidence that stock market participants respond to IT budgets in 
a delayed fashion; firms with higher IT budget levels exhibit higher market returns over the 
subsequent three years. Prior AIS research employed event studies to analyze the relationship 
between announcements of IT investments and stock market performance (Dos Santos et al. 1993; 
Dehning et al. 2003; Oh et al. 2006). This study is the first to show a link between IT budget levels 
and subsequent market performance. 

The remainder of the paper is organized as follows. Section II describes the development of 
our model of the determinants and consequences of IT budget levels and the corresponding 
expectations. Section Ш describes the data and research methodology. Section IV describes re- 
sults. Section V discusses the limitations of this study. We summarize findings and conclude in 
section VI. 


П. MODEL AND THEORY DEVELOPMENT 


Kaplan and Norton (2001) describe a process for managing strategy, the first step of which is 
to link the budgeting process to corporate strategy. Managers develop performance objectives and 
a strategy for obtaining these objectives (Porter 1985; Mintzberg 1988; Nyamori et al. 2001; 
Kaplan and Norton 2001), and then use budgets to establish specific performance targets and 
allocate resources to achieve these targets. The key challenge for managers is to align their 
resource allocation decisions with the firm's strategy and performance objectives. 

The problem of matching investment decisions with strategy is explored in contingency 
research (Slagmulder 1996). It suggests that budgets should vary with environmental and organi- 
zational characteristics. Organizations are expected to adjust systematically their structure and 
practices (including budgets) to align contextual requirements arising from the environment with 
other less malleable organizational characteristics, including size and core production technology. 
Alignment occurs when a configuration of structure and process characteristics produces higher 
organizational performance than alternative configurations (Covaleski et al. 2003). 

We therefore propose a theoretical model of the determinants and consequences of budgets as 
shown in Figure 1. In this model, environmental, organizational, and technological factors influ- 
ence the organization's strategic objectives, which in turn influence budget levels. Subject to 
contextual needs and constraints and their associated competitive implications, managers set bud- 
get levels consistent with strategic objectives to improve future firm performance. 

To apply this theoretical model for IT budgets, we propose the operational model shown in 
Figure 2 in which contextual factors that affect strategy and constrain firm performance also 
determine the IT budget level, which in turn influences future performance. Although firm capa- 
bilities and related contextual factors affect both IT budget levels and future firm performance, 
Figure 2 focuses on the incremental role of IT budgets. We explain the theory behind Figure 2 in 
the following sections. First, we describe specific environmental, organizational, and technological 
factors that should affect IT budget levels. Then, we characterize the relation between IT budget 
level and performance. 


Environmental Factors and IT Budget Levels 


Prior theoretical and empirical research addresses how three environmental factors—industry 
concentration, uncertainty, and product-market diversity—affect IT investment. Economic theory 
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FIGURE 1 
General Model of IT Budget Determinants and Consequences 





Technology 


predicts that competition decreases as fewer firms dominate a market. Consistent with theory, 
Dewan and Mendelson (1998) find that the incentive to invest in IT is higher in markets with 
fewer competitors. The incentive for IT investment increases, since the benefits of IT are not 
competed away. We therefore expect a positive relation between industry concentration and IT 
budget levels. 

Organizational theory recognizes environmental factors as primary drivers of organizations' 
use of coordination and control mechanisms (Burns and Stalker 1961; Lawrence and Lorsch 1967; 
Thompson 1967; Pfeffer and Salancik 1978). More complex environments demand higher levels 
of coordination to achieve a given level of performance, since environmental complexity increases 
uncertainty (Galbraith 1977). That uncertainty affects the nature and variability of the tasks carried 
out by the firm (cf., March and Simon's [1958] “task variability"). Thus, higher uncertainty should 
result in greater volatility in sales and income for a firm given its unique mix of product offerings 
and associated supply chain. Dewan and Mendelson (1998) link this to IT by relating the value of 
an information system to the frequency of information events that it captures. Similarly, Broadbent 
et al. (1996) find that marketplace volatility is correlated with the building of a more extensive IT 
infrastructure. Higher levels of uncertainty impose greater coordination demands, which in turn 
necessitate more sophisticated T T-enabled information processing. We therefore expect a positive 
relation between uncertainty and IT budget levels. 

In a similar vein, the number of different product-markets in which the firm competes affects 
the incentive for IT investment. Lawrence and Lorsch (1967) find that firms operating in multiple 
markets will develop specialized functions. If each function serves a different market, there is less 
need to coordinate across functions to achieve overall firm performance objectives. Dewan et al. 
(1998) distinguish between related and unrelated product-market diversification" and find the 
former to be positively related to aggregate IT capital, providing empirical support for this theory 
within an IT setting. They find no relation between unrelated diversification and IT capital and 
attribute this to the lack of operational synergy between unrelated business segments. We therefore 


^ Related diversification is operating in product markets having different four-digit SICs but the same two-digit SIC. 
Unrelated diversification is operating in product markets having different two-digit SICs. 
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FIGURE 2 
Operational Model of IT Budget Determinants and Consequences 


+ 


Performance 





expect a positive relation between related diversification and IT budget levels but no relation 
between unrelated diversification and IT budget levels. 


Organizational Factors and IT Budget Levels 

Many IT expenditures are regarded as discretionary, set based on what the business can afford 
after meeting other nondiscretionary costs and financial obligations. When budgets are squeezed, 
it is not uncommon for firms to delay, scale back, or cancel perceived non-critical IT-related 
activities. The inherent uncertainty regarding the payoffs to IT expenditures and the challenge of 
tracing IT expenditures to tangible performance outcomes also increase the difficulty of develop- 
ing compelling business cases relative to alternative expenditures (Richardson and Zmud 2002). 
Consequently, the timing and magnitude of IT expenditures likely depend on the availability of 
internally generated funds, consistent with research on R&D and advertising expenditures 
(Kamien and Schwartz 1978; Perry and Grinaker 1994; Joseph and Richardson 2002). We 
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therefore expect a positive relation between operating profit and IT budget levels. Since significant 
leverage and related debt service reduce the internally generated funds available for IT and other 
discretionary expenditures, we also expect a negative relation between debt levels and IT budget 
levels. 

Dewan et al. (1998) find that firms with greater growth options invest less in IT. They suggest 
that growth imposes demands on cash flow; this, along with other high net present value projects, 
restricts amounts available for discretionary items such as dividends and IT budgets. Furthermore, 
installed IT assets often provide economies of scale with respect to the increases in transaction 
volume associated with sales growth. We therefore expect a negative relation between sales growth 
and IT budget levels. 


Technological Factors and IT Budget Levels 


Competitive dynamics, business processes, and the nature of the installed IT assets necessary 
to meet the resulting information processing requirements vary across industries. On the other 
hand, a similarity in these requirements portends considerable similarity in the nature and extent of 
IT use and, hence, a dominant strategic IT role within each industry (Dehning et al. 2003; 
Chatterjee et al. 2001). 

Schein (1992) identified four strategic IT roles: (1) automate, replace human labor by auto- 
mating business processes; (2) informate up, provide detailed information about business activities 
to senior management, and/or (3) informate down, provide collective information about business 
activities to employees across the firm; and (4) transform, apply IT in new ways fundamentally to 
redefine business processes and relationships. The IT strategic role construct has been incorporated 
into research models examining the business value of IT at the industry level (Anderson et al. 
2006; Chatterjee et al. 2001; Dehning et al. 2003), the firm level (Armstrong and Sambamurthy 
1999), and the IT investment initiative level (Dehning et al. 2003). Here, we apply the construct at 
Ше industry level. 

Automate and transform roles both require robust technology platforms to enable core work 
processes. Firms in automate industries operate within relatively stable business domains with 
stable technology regimes and with competitive pressures recurrently to lower cost structures. In 
deploying their IT assets, automate firms typically build and then incrementally enhance robust 
technology platforms that host associated TT-enabled work processes. Conversely, firms in trans- 
form industries operate within less stable business domains and more dynamic technology re- 
gimes; therefore the transform IT role focuses on regularly "reinventing" a firm's technology 
platforms to induce dramatic shifts in IT-enabled work processes or to develop new product- 
market niches. 

Informate industries are characterized by dynamic product-markets but relatively stable tech- 
nology regimes. Firms in informate industries therefore tend to invest less in robust technology 
platforms, and instead focus on flexible work and decision processes. Informate firms typically 
require larger complementary investments in human (e.g., training) and structural capital (e.g., the 
redesign of work processes, decision structures and accountabilities, and reward structures) to 
move information more effectively up, down, or across organizational structures. However, these 
often substantial investments are typically accounted for in operating unit budgets rather than IT 
budgets. 

We argue that IT-related complexities and corresponding costs increase when firms must 
build, maintain, and adapt robust technology platforms to compete effectively in their industry. We 
therefore expect firms in industries where IT has an automate or transform strategic role to have 
higher IT budget levels than firms in industries where IT has an informate strategic role. 
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The nature of business activity in an industry could also influence IT investment decisions. А 
number of researchers have documented the relation between IT investment and productivity (e.g., 
Brynjolfsson and Hitt 1996). Researchers and government officials attribute much of overall 
productivity growth to high-tech industries, where IT expenditures have generated large produc- 
tivity gains (Oliner and Sichel 2000; Pakko 2002; Gordon 2003). Thus, we expect higher IT budget 
levels in high-tech industries. Relatively little is known, however, about the effect of IT in low- 
. tech industries, so we make no prediction for those industries. 


ІТ Budget Levels and Firm Performance 


Although prior IS research establishes an empirical relation between IT investment and firm 
productivity, the link between IT investment and financial measures of firm performance has been 
elusive. Hitt and Brynjolfsson (1996) find no significant statistical relationship between IT invest- 
ment (computer capital) and next-year total shareholder return, measured as ROA or ROE, for a 
sample of large firms over 1988-1992, They suggest that IT’s benefits are competed away to 
become consumer surplus, as seen in the retail banking industry with ATMs. In this vein, Carr 
(2003) argues that the commoditization of IT reduces opportunities to create TT-based competitive 
advantage. Dehning and Richardson (2002) conclude that evidence of the link between IT invest- 
ment and financial measures of firm performance is mixed. 

Anderson et al. (2003) find that, notwithstanding the effects of competition, actual IT budget 
levels are positively related to both future ROA and ROS. Specifically, they find a statistically 
reliable association between IT budgets and future earnings, particularly where IT played an 
informate role (using IT to improve information flows throughout organizations). They also find a 
smaller but still significant association between IT budgets and future earnings where IT plays an 
automate role (using IT to facilitate automation of business processes). This offers evidence of a 
positive link between IT spending and financial performance. 

These findings do not, however, address a central question of contingency budgeting research: 
Does budgeted spending that is consistent with contextual factors generate higher performance 
than budgeted spending that is not? To address this question, we distinguish between the context- 
driven component (predicted IT) and the firm-specific idiosyncratic component (residual IT). We 
propose the context-driven component as a proxy for aligned budgets and the idiosyncratic portion 
as a proxy for unaligned portions of the budgets. From a management control perspective, Kaplan 
and Norton (2004) argue that information capital creates value for a company when it is aligned 
with the company's strategy. Previous budgeting research using contingency theory indicates that 
environmental, organizational, and technological levels help determine the combination of orga- 
nizational structure and processes that yields optimal performance levels (Drazin and Van de Ven 
1985; Covaleski et al. 2003). Given that IT can have a significant impact on information capital, 
structure, and processes (Gurbaxani and Whang 1991), variations in context should lead to varia- 
tions in the optimal, or aligned, level of IT budget. Since the context-driven component of IT 
budgets should lead to the highest level of future performance, we expect that budget amounts that 
depart from this amount (i.e., spending more or less) will lead to lower levels of performance. 


ІШ, DATA AND RESEARCH METHODS 


We obtained IT budget data from InformationWeek magazine, a weekly print magazine aimed 
at business technology professionals. Since 1991 InformationWeek has conducted annual surveys 
to gather IT spending plans for the coming year from a variety of large public and private firms 
and government entities. In 1998, however, InformationWeek stopped publishing individual firm 
IT budget data in their public InformationWeek 500 reports. InformationWeek did continue 
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publishing industry-level averages and more recent averages remain consistent with those reported 
in the 1991 to 1997 time frame. 

The complete InformationWeek data set contains 2,186 firm-years IT budget-level observa- 
tions for the period 1991 to 1997. We eliminated observations for non-public firms and matched 
the remaining data with corresponding Compustat financial data to calculate the various proxies 
for the environmental, organizational, and technological determinants of IT budget levels. This 
reduced the overall sample to 1,652 firm-year observations for 562 firms.” 


Determinants of IT Budget Model 


To examine the relation between contextual factors and IT budgets, we estimate the following 
cross-sectional regression model after scaling IT budgets by sales revenue: 


IT _ 515. = Во + Веута | conc , ratiog + Bg;uncertainty, + Врзте! _ divers; + Bgaunrel | divers;, 
+ Boop _ ros, + Bordebt _ ratio; + Bo3sales | growth; + Втүашота 
+ Protransform, T Бтзһі _ tech;, + Bralo 4: tech; + ёр, (1) 


where i indicates the firm, t indicates the year, the E, О, T coefficient subscripts indicate environ- 
mental, organizational, and technological factors respectively, ind_conc_ratio equals the four-firm 
industry concentration ratio at the four-digit SIC level, uncertainty equals the standard deviation of 
earnings (net income before extraordinary items) for the previous five years deflated by sales in 
year 1 — 1, rel divers and unrel_divers equal measures of related and unrelated diversification for 
the firm's reported business segments, respectively, op ros equals operating income before depre- 
ciation divided by sales in year 1, debt ratio equals long-term debt divided by total assets, 
sales growth equals the average sales growth (current year sales divided by previous year sales) 
for years t and t — 1, automate and transform are dummy variables indicating the strategic role of 
the industry per InformationWeek, and hi tech and Іо tech are dummy variables indicating that the 
industry (three-digit SIC) is high-tech or low-tech. Each variable is described further below. 

While we recognize that prior IT budget levels are pragmatically used as a starting point in 
determining IT budget levels and, hence, will be related to these IT budget levels, we argue that 
managers justify IT budget levels on a basis of future costs and benefits rather than prior IT budget 
levels. Thus, we focus on the cross-sectional determinants of IT budget levels. 

We measure industry concentration ratio (ind conc ratio) as the annual sum of sales revenue 
for the largest four firms in each four-digit SIC code divided by the sum of sales for all firms in 
that SIC code (e.g., Besanko et al. 2001; Zhao and Zou 2002). We expect industry concentration 
levels to be positively related to IT budget levels, since industries with higher concentration levels 
share the benefits of IT investment among fewer competitors. 

We measure uncertainty (uncertainty) as the standard deviation of each firm's net income 
before extraordinary items for the previous five years (years t — 5 to t — 1), scaled by sales in the 
previous year (year t — 1).° The standard deviation of earnings provides a general measure of risk 
(e.g., Kim 2001). We expect uncertainty to be positively related to IT budget levels, since greater 
environmental uncertainty should necessitate both greater coordination within the firm and with 
external partners and greater environmental monitoring efforts to mitigate the higher risk. 


5 InformationWeek estimated firm budgets for 153 observations based on firm revenue, IS employees, and prior 15 budget 
if reported, and otherwise based on an estimate of revenue, IS budget and number of employees for firms in the same 
industry and then weighted by relative revenue. We ran the analysis and statistical tests with and without these 
InformationWeek-estimated figures and find qualitatively similar results between the two samples. 

6 We also tested alternate industry (three-digit SIC) level uncertainty measures, such as the standard deviation of sales for 
years 1—5 to 7 ~ 1 scaled by mean industry sales in year г — 1, with qualitatively similar results. 
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We measure product-market diversification using reported business segment information from 
Compustat. Following Dewan et al. (1998), we employ entropy measures developed by Jacquemin 
and Berry (1979) to test the impact of product market diversification. Related diversification 
(rel divers) is a sales-weighted measure of the extent to which firms operate across multiple 
four-digit SIC codes that are within a two-digit SIC code, and unrelated diversification 
(unrel divers) similarly measures the extent of operations across two-digit SIC codes.’ Based on 
Dewan et al. (1998), we expect related diversification to be positively related to IT budget levels, 
since firms with greater diversification should require higher levels of IT integration across related 
businesses, but we do not expect unrelated diversification to be related to IT budget levels, since 
firms are less likely to use IT to integrate across unrelated businesses. 

We measure profitability (op ros) as operating income before depreciation scaled by revenue. 
This measure provides several advantages. It is not affected by changes in capital structure, 
interest payments, and other non-operating expenses, such as special items and income taxes, 
which should have little impact on IT budgets. We expect profitability to affect a firm's ability to 
invest in IT, so we expect a positive relation between operating profit and IT budget levels. 

We measure leverage (debt ratio) as the ratio of long-term debt to total assets. All else equal, 
higher debt and correspondingly higher interest payments constrain firms' abilities to invest in IT, 
so we expect a negative relation between debt levels and IT budget levels. 

We measure growth (sales growth) as mean percentage sales growth for the previous and 
current year (i.e., year t — 1 and г). We use the mean value for the previous two years to reduce the 
influence of temporary fluctuations in sales. Sustaining sales growth imposes cash flow demands, 
and IT assets provide economies of scale to support increased transaction volumes. Thus, firms 
with higher sales growth often under-invest in IT (Dewan et al. 1998). We therefore expect a 
negative relation between sales growth and IT budget levels. 

We measure industry strategic IT role using dummy variables to identify the dominant stra- 
tegic role of IT of an industry (using InformationWeek industry designations)" per Chatterjee et al. 
(2001). They sent an instrument detailing IT strategic role to four well-recognized scholars who 
both research and teach in the area of IT strategy and asked each judge to indicate whether IT 
served automate, informate (up or down), or transform role within an industry. The judges as- 
sessed strategic roles for both the pre-Internet period (1987-1994) and the post-Internet period 
(1995—1998). The inter-rater reliability was 0.80 for the period from 1987 to 1994 period and 0.82 
for 1995 to 1998. This measure of the industry strategic IT role construct has subsequently been 
used by others (e.g., Dehning et al. 2003; Anderson et al. 2006) in explaining industry differences 
in the value implications of IT investments. 


8 


Related and unrelated diversifications are defined as follows. Let N be the number of four-digit SIC industries a firm is 
active in, indexed by i, which in turn aggregate into M two-digit industry groups, indexed by j. (M = №). N, is the 
number of different industries in group /. s, is share of industry i in total firm sales, s/ is share of group / in total firm 
sales, and sj is the sales to each industry i divided by sales to the group j, calculated for each firm. Then, rel divers is 


MN M 

measured by RD= X sf in, and unrel divers is measured by UD= У 511 - See Dewan et al. (1998) or 
Ija] i j 

Jacquemin and Ba (1979) for further detail. & 

We also estimated Equation (1) and the subsequent performance equations using free cash flow scaled by sales instead 

of operating profit. The results using free cash flow instead of operating profit are qualitatively similar, although only for 

the subset of firms that report cash flow measures. 

? We also assigned these variables based on SIC codes with little difference in the results. 

For those few industries not explicitly covered by Chatterjee et al. (2001) and Dehning et al. (2003), two of the authors 

coded them in an attempt to match them to similar industries that were covered by these two studies. The authors then 

compared the coding and came to a consensus on the appropriate industry IT strategic role. 


к 
e 


. The Accounting Review July 2008 
American Accounting Association 


Determinants and Consequences of Firm Information Technology Budgets 967 


We further measure the nature of business activity as either high-tech or low-tech following 
the classification scheme in Francis and Schipper (1999) who use dummy variables that indicate 
whether the industry (three-digit SIC) is high-tech (hi tech), low-tech (lo tech), ог not 
designated." We expect firms in high-tech industries to have higher IT budget levels to maintain 
higher levels of innovation. Since relatively little is known about the effect of IT within low-tech 
industries and since Francis and Schipper’s (1999) low-tech industry designations may not be 
complete, we make no specific prediction about IT budget levels in those industries. 

We also test an alternative version of Equation (1) that includes lagged median industry 
IT-to-sales ratio for all other firms in the same two-digit SIC to control for omitted industry-level 
environmental and technological factors. Although this model explains greater variance in IT 
budget levels as expected, it does not identify the specific factors driving IT budget levels other 
than industry participation. The alternative model also produces similar results in the subsequent 
performance analyses, so we focus on the cross-sectional model specified in Equation (1). 


Performance Consequences of the IT Budget Model 


Figure 2 further indicates an expected relationship between IT budget levels and future firm 
performance. We assume that rational managers make resource allocation decisions that are ex- 
pected to result in positive returns on investment. Since many of the benefits from IT investment 
are likely delayed, we examine performance over the three years (years t+ 1, t+2, and t+ 3) 
following the IT budget decision, controlling for performance in the IT budget year (year t) as well 
as other factors known to influence future performance. 

To examine the relation between IT budget levels and future performance we use a two-step 
process. First, we separate each reported IT budget figure (scaled by sales) into two components: 
(1) a context-driven IT budget amount, and (2) an idiosyncratic residual IT budget amount. Using 
Equation (1) we determine the context-driven IT budget level (predicted_IT). We then calculate 
residual IT budget amounts as the actual budget minus the predicted budget, i.e., the extent to 
which managers have spent more or less than other firms in comparable contexts. 

Second, to examine the relation between these two components of IT budget levels and future 
performance, we then estimate the following cross-sectional regression model: 


Рет} пы = бо + ај Ретј + acap _intensy + азға _slSy + ададр _ sls; + ахіге, 


+ agpredicted _ IT; + ajresidual _ 11 + v, (2) 


where i indicates the firm, t the year, and n future years 1, 2, or 3 or the average of all three. 

Equation (2) includes other variables expected to influence future firm performance, including 
capital intensity (сар intens), R&D expense scaled by sales (rd 515), advertising expense scaled by 
sales (adv sis), and size (size). We measure capital intensity as total assets divided by sales 
revenue, i.e., the inverse of asset turnover. Thus, higher capital intensity indicates lower КОА, all 
else equal (Francis et al. 2004; Cheng 2005). There is a large body of research that examines the 
contribution of both R&D and advertising expenditures to firm value, so we expect that both 
variables will be positively related to firm performance (e.g., Lev and Sougiannis 1996). We also 
control for size, measured as the natural log of sales, since size is often cited as affecting firm 
performance (e.g., Francis et al. 2004). In comparison, Anderson et al. (2003) employ controls for 
only current and lagged performance. 


И Francis and Schipper (1999) focused on firms in high-tech industries and were not exhaustive in their coding of low-tech 
industries. 
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This equation also adds predicted IT, the context-driven component of IT budgets, as a con- 
trol variable. Because predicted IT is a linear combination of Stage 1 contextual variables, some of 
which have been shown to be related to future firm performance in other circumstances (e.g., 
Piotroski 2000; Mohanram 2005), its coefficient reflects the extent to which these variables drive 
both IT and performance, and not the performance effects of aligned IT. To test the expectation 
that departures from the predicted IT benchmark will lead to lower levels of performance, we 
examine the coefficient for idiosyncratic budget amounts (residual ГГ: the firm's actual IT budget 
for that year minus predicted IT). 

We use two broad, standard measures of firm operating financial performance (Perf) in Equa- 
tion (2): operating profit margin (op ros) and operating return on assets (op roa); op ros equals 
operating earnings before depreciation divided by sales revenue, and op roa equals operating 
earnings before depreciation divided by total assets. We adopt operating measures of performance 
because we expect IT to affect operations and not non-operating items included in net income 
(e.g., interest income and expense, taxes, discontinued operations, unusual write-offs and extraor- 
dinary items). We control for current performance because we expect current profitability to be 
related to future performance (e.g., Piotroski 2000; Mohanram 2005). 


IV. RESULTS 
Overview of Sample and Industry Analyses 


Table 1, Panel A presents summary statistics for the 1,652 observations in the sample with 
both IT budget information over Ше period from 1991 to 1997 and related Compustat data re- 
quired to estimate Equation (1) and 1,465 observations for the future performance variables 
required to estimate Equation (2). The InformationWeek survey process is weighted toward larger 
companies, and that is confirmed in Table 1: the mean (median) annual sales revenue is $8.5 
billion ($8.4 billion), presented as natural logs for the size variable. The mean (median) IT budget 
is 2.2 percent (1.8 percent) of sales, and almost 88 percent of firms in the sample have IT budget 
levels of less than 4 percent of sales. On average, IT budget levels exceed both R&D and adver- 
tising spending, which indicates the relative importance of the IT spending decisions to firms in 
this sample.'^ Confirming that sales revenue provides an appropriate scaling variable, the ratio of 
IT-budget-to-sales is almost completely unrelated to size. Although not shown in the table, the 
median IT-budget-to-sales ratio for the smallest (largest) 20 percent of firms is 1.7 percent (1.8 
percent). 

Table 1, Panel B summarizes the number of available IT budget observations for the 562 
sample firms. There are 63 firms with at least six years of IT budget data and 265 firms with two 
years or Jess. Mean IT budget levels are generally unrelated to the number of years for which data 
are available. Only the firms with three years of IT budget data have lower IT budget levels (1.90 
percent versus 2.2] percent overall, significant at p « 0.05, one-tailed t-test with unequal 
variances). 

Table 1, Panel C summarizes actual IT budget levels, scaled by sales, for each year by 
industry type, defined by either strategic IT role or high- and low-tech. First, we compare mean IT 
budgets for automate, informate, and transform firms. Almost 55 percent of firms fall into the 
informate category, although informate firms have the lowest mean IT budget levels. About 15 
percent of firms fall into the transform category, and as expected those firms have the highest 


7 During this period, IT spending on hardware and software grew from 16.6 percent to 19.5 percent of U.S. non- 

Я residential private investment (Bureau of Economic Analysis 2007). 

9 Eliminating firms with only three IT budget observations from the sample did not change any inferences in subsequent 
analyses. 


The Áccounting Review July 2008 
American Accounting Association 


Determinants and Consequences of Firm Information Technology Budgets 969 





TABLE 1 
Descriptive Statistics 


Panel А: Summary Statistics (n = 1,652; all variables except size, predicted IT, and residual 


IT winsorized at 2 percent) 

аи еа |... „ш, 98. 

it sls (actual IT budget) 0.022 0.018 0.002 0.079 

ind conc ratio 0.643 0.685 0.150 1.000 

uncertainty 0.028 0.019 0.002 0.125 

rel divers 0.195 0.000 0.000 1.056 

unrel divers 0.329 0.021 0.000 1.287 

ор ros 0.173 0.147 —0.036 0.434 

debt ratio 0.200 0.184 0.000 0.648 

ave sales growth 1.071 1.061 0.802 1.479 

ind med it sls 0.021 0.018 0.002 0.123 

rd sls 0.017 0.000 0.000 0.130 

аду sls 0.009 0.000 0.000 0.110 

size (In sales) 8.516 8.417 4.764 12.037 

F123op ros" 0.179 0.154 0.010 0.434 

F123op гоа? 0.138 0.136 0.008 0.309 

cap intens 2.203 1.014 0.252 12.729 

Predicted ТТ 0.022 0.021 —0.002 0.051 

Residual IT 0.000 —0.002 —0.046 0.067 

Panel B: Description of Number of Observations per Firm and Mean IT Budget Levels? 

# Years with 

Avallable її 5/5 

Data п? # Firms Mean it sls 

I 105 114 0.0199 

2 214 101 0.0222 

3 317 109 0.0190* 

4 273 69 0.0223 

5 280 56 0.0252 

6 199 34 0.0245 

7 201 29 0.0214 

Total 1652 562 0.0221 
(continued on next page) 
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TABLE 1 (continued) 


Panel C: Mean IT Budget Amounts by Year and Industry Types 


Industry Type 
Automate, Informate, or 
Transform Low-Tech versus High-Tech 
Neither 


ас шаг өн шэнэ пасаш гс а ЫШ 
1991 0.026 0.0000 0.021 0.040° 0.023 0.024 0.0348 
178 110 56 12 25 122 31 
1992 0024 0.027 0.017 004 0.021 0.022 0.0328 
205 137 64 4 26 145 34 
1993 0.023 0.022 0.022 0.048 0.024 0.020 0.0328 
187 117 68 2 26 130 31 
1994 0.020 0,0109: 0.015 0.036 0.022 0.018 0.0285 
189 39 111 39 25 133 31 
1995 0.020 0.0000 0.016 0.033 0.019 0.018 0.0278 
353 62 216 75 49 247 5] 
1996 0.022 0.021 0.018 0.0031 0.020 0.020 0.0358 
363 55 23] n 51 263 49 
1997 0.023 0.024 0.019 0037 0.021 0.021 0.0368 
177 36 109 з2 22 12: 2 
Total 0.022 0,024: 0.018 00355 0.021 0.020 0.031* 
1,652 556 855 241 224 1,173 255 











Entries аге it 515 (IT budget amounts scaled by sales) and number of observations; it ss winsorized at 2 percent. 
' n- 1,465. 


- The number of observations is restricted to those with corresponding Compustat data necessary to test the determinants 
of IT budget levels in Table 3. 


The mean и sis value is significantly smaller (p < 0.05, one-tailed t-test) for firms having three years of observations 
than for other firms; otherwise, there is no significant difference in mean if sls. 
See Panel C for descriptive statistics for automate, transform, hi tech, and lo tech. 


b 


it sls — IT budget amount divided by sales (Compustat data12); 
size = log of sales (datal2) in previous year; 
op ros — operating return on sales (datal3/datal2) in previous year; 

uncertainty — standard deviation of earnings before extraordinary items for previous five years scaled by sales; 

rel divers — related diversification; 
unrel divers — unrelated diversification; 

debt ratio — debt ratio (data9/data6) in previous year; 

ind conc ratio — four-firm industry concentration ratio (four-digit SIC); 


(continued on next page) 
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TABLE 1 (continued) 


sales growth = average sales growth for t— 1 and 5 
med ind it sls = median industry IT scaled by sales (two-digit SIC); 
ave sis growth = sales (data12) in current year divided by previous year sales, average for years г and г 1; 

cap intens = capital intensity (data6/datal2); 
rd 515 = R&D exp. divided by sales (да!а46/да 12); 
айу sls = advertising exp. divided by sales (data45/datal2); 
F123op ros = mean operating return on sales (datal3/datal2) for years t+ 1, 1+ 2, and t+ 3; and 
FI23op roa = mean operating return on assets (datal3/data6) for years 1 + 1, t-- 2, and t 3. 


Predicted IT and residual IT computed from Model (1) Table 3. 

* Significantly higher than informate values (p « 0.05, one-tailed t-test with unequal variances). 

f Significantly higher than informate values (p < 0.01, one-tailed t-test with unequal variances). 

8 Significantly higher than values for both low-tech and neither (p « 0.01, one-tailed t-test with unequal variances). 


average IT budget levels. Budget levels for firms in the automate category are also significantly 
higher than for firms in the informate category, although those budget levels are substantially 
lower than for transform firms. For comparison, we also show average IT budget levels for 
high-tech, low-tech, and those firms not categorized as either high- or low-tech. As expected, 
high-tech firms have higher IT budget levels than other firms. High-tech firms' IT budget levels are 
similar to those for transform firms, and low-tech firms' budgets are similar to those of automate 
firms. 

Table 2 presents correlations for various determinant and performance variables with 
Spearman correlations above the diagonal and Pearson correlations below the diagonal. As ex- 
pected, IT budget levels (it sis) are significantly positively related to operating profitability 
(op. ros), uncertainty, and the dummy variables indicating industry automate (automate) and trans- 
form (transform) strategic IT roles, as well as the dummy variable indicating high-tech industries 
(hi tech). As also expected, IT budget levels are significantly negatively related to leverage 
(debt ratio). Counter to expectations, IT budget levels are negatively related to industry concen- 
tration (ind conc ratio) and both diversity measures. However, after controlling for other factors 
affecting IT budgets in the regression analysis in Table 3, industry concentration is positively 
related to IT budget levels. Average sales growth (ave 5/5 gro) is negatively related to IT budget 
levels, consistent with the argument that cash flow demands to support sales growth or the econo- 
mies of scale related to IT assets dampens IT spending in higher growth firms. 


Determinants of IT Budget Levels 


We next examine the cross-sectional determinants of IT budget levels described in Figure 2. 
Table 1, Panel B shows that over half the firms in the sample have three or fewer IT budget 
Observations per firm. These unbalanced panels restrict the use of panel estimation techniques, 
such as Prais-Winsten regressions or feasible generalized least squares that rely on estimates of 
sample serial correlation. Thus, we pool the sample and control for multiple observations from the 
same firms by adjusting standard errors for intragroup correlation (Froot 1989; Stata Press 2005). 
This approach presents conservative standard errors. In our tests of the subsample with at least 
three observations per firm, the clustered standard errors are over 30 percent larger than White's 
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маш милийн 


ТАВГЕ 3 
Cross-Sectional Regression Analysis of Determinants of IT Budget Amounts 
Expected (4) (2) 
Sign й sls; it 5151, 
та _ conc _ ratio, + 0.007 0.007 
(2.33)%% (2.63)*** 
uncertainty + 0.049 0.041 
(222y** (2.05) ** 
rel. divers fF 0.000 0.000 
(0.30) (0.11) 
unrel divers; n.s -0.005 —0.004 
(3.77)*** (2.99)%%% 
ор TOS; + 0.038 0.022 
(5.32)*** (3.16)*** 
debt ratio; — —0.019 —0.013 
(4.79y* *** (2.99)*** 
ave sales, growth, = -0.027 -0.022 
(6.13)*** (5.37)*** 
automate, + 0.003 0.002 
(3.00) 555 (1.97)** 
transform; + 0.013 0.007 
(6.98) *** (3.59) *** 
hi tech; + 0.008 0.005 
(3.97)*** (3.11) *** 
lo tech, 7 0.003 0.003 
(1.52) (1.39) 
med ind й 815.1 0.536 
(6.36) * ** 
Constant 0.039 0.027 
(7.19)*** Л ыыы 
Observations 1652 1430 
Adj. R? 0.28 0.38 


ж жж X** Significant at 10 percent, 5 percent, and 1 percent, respectively. Robust r-statistics in parentheses (adjusted for 
intragroup correlation). 


it sls = IT budget divided by sales (Compustat data12); 
ind conc ratio = four-firm concentration ratio for four-digit SIC; 
uncertainty — standard deviation of earnings before extraordinary items for previous five years scaled by sales; 
rel divers — related diversification (within two-digit SICs); 
unrel divers = unrelated diversification (across two-digit 5105); 
op_ros = operating return on sales (before depreciation) (Compustat data13/data12) at t; 
debt ratio = debt ratio (data9/data6) at f; 
ave sales growth = average sales growth for t — 1 and 5 
automate = 1 for firms in automate industries, 0 otherwise; 
transform = 1 for firms in transform industries, 0 otherwise; 
hi tech = 1 if high-tech firm, 0 otherwise; 
lo tech = 1 if low-tech firm, 0 otherwise; and 
med ind it sls = median it sls for two-digit SIC at t— 1. 


AII variables except dummy variables (automate, transform, hi tech, lo tech) winsorized at 2 percent. 
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(robust) standard errors and 157 percent larger than those obtained from feasible GLS. It also 
presents unbiased coefficient estimates, since OLS is unbiased even in the presence of serial 
correlation and heteroscedasticity (e.g., Wooldridge 2003).““ 

Table 3 presents results of cross-sectional regressions based on Equation (1). Column (1) 
presents results for the model specified in Equation (1). As an alternative specification to control 
for any omitted environmental factors, Column (2) further includes lagged median industry IT 
budget levels. Although including median industry IT budget levels improves the model fit, it 
does not change the qualitative interpretation of the relation between the continuous variables, or 
the automate and hi tech dummy variables, and firm IT budget levels. We therefore focus on the 
results in Column (1) as a direct test of the cross-sectional determinants of IT budget levels. 

We use industry concentration, uncertainty, and diversification measures to test the effect of 
environmental complexity on firm IT budget levels. Table 3 shows that industry concentration 
(ind conc ratio) is significantly positively related to firm IT budget levels. These results are con- 
sistent with prior research, which argues that higher industry concentration increases the incentive 
for IT investment (Dewan and Mendelson 1998). Similarly, uncertainty is also positively related to 
firm IT budget levels, consistent with the argument that higher levels of uncertainty necessitate 
more sophisticated IT-enabled processing capabilities. !® While the results for the two diversifica- 
tion measures differ from our expectations and Dewan et al.’s (1998) findings, they are consistent 
with the logic used to develop our expected relationships. Here, firms that diversify into unrelated 
markets have lower IT budgets, as expected since there is less benefit obtained from using IT to 
coordinate across unrelated businesses than to coordinate within a business unit or across related 
business units. Thus, it is important to distinguish between related and unrelated diversification in 
estimating their impact on budgets. In summary, the results shown in Table 3 indicate that envi- 
ronmental complexity influences IT budget levels. 

We use operating profit, leverage, and growth measures to test the effect of organizational 
factors on firm IT budget levels. Table 3 shows that operating profit (op_ros) is significantly related 
to IT budget levels. Leverage (debt ratio) is significantly negatively related to ТТ budget levels. 
Sales growth (ave sales growth) is also negatively related to ІТ budget levels. These results are 
consistent with the affordability argument; firms with higher operating profit, lower leverage, and 
fewer high net present value investment alternatives have greater resources available to invest in 
IT. With respect to the impact of organizational factors on IT budget levels, these results suggest 
that IT budgets increase with firms' ability to invest in IT. 

We use two industry indicators, industry strategic IT role and industry technology intensity, to 
test the effect of technological factors on firm IT budget levels. Table 3 Column (1) shows that 
firms in automate or transform industries are characterized by higher IT budgets than informate 
firms. The coefficient for the transform variable is significantly greater than that for the automate 
variable (p « 0.001, analysis not shown). This is the first empirical confirmation that industries 
using IT to automate or transform are characterized by significantly higher IT budgets than those 


^ As a sensitivity test, not shown, we also estimated the models with bootstrapped standard errors with qualitatively 
similar results (e.g., Goncalves and White 2005; Efron and Tibshirani 1993). Goncalves and White 2005 show that 
bootstrapped standard error estimates are accurate in the presence of serial correlation and heteroscedasticity. 

5 We also estimated Equation (1) with a lagged dependent variable as an alternate test (not presented). This approach is 
often used to control for unknown but potentially correlated omitted variables (Wooldridge 2003). As is often the case, 
using the lagged dependent variable improves the model fit, but that variable dominates many of the other, relatively 
fixed variables in the model, such as the industry type dummy variables (see Achen [2000] for a discussion of the issues 
surrounding the use of lagged dependent variables). 

16 As a sensitivity test, the analysis was done using the standard deviation of three-digit SIC industry sales in the prior five 
years, scaled by mean industry sales in the prior year, as an alternate uncertainty measure to reduce firm-specific 
uncertainty. Results were qualitatively similar. 
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that invest primarily for informational purposes (the informate strategic IT role). The hi tech firms 
also have higher IT budgets than other firms as expected. Furthermore, these firms have signifi- 
cantly higher budgets than the low-tech firms (p « 0.001, not shown). Thus, industry-level tech- 
nological factors affect IT budget levels. Although there is some overlap of the two types of 
industries, the Spearman correlation is only 0.09 between hi tech and transform, and 0.15 between 
lo tech and automate (Table 2), indicating they are distinct. 

In summary, we find evidence that environmental complexity, resource availability, sales 
growth, and technological factors influence firm IT budget levels. As expected per Figure 2, IT 
budget levels are positively influenced by environmental uncertainty and industry concentration. 
Firms with greater related diversification have higher budget levels than firms with greater unre- 
lated diversification. More profitable firms have higher IT budget levels, while firms with greater 
debt or higher growth have lower budget levels. Furthermore, IT budget levels vary with industry 
strategic IT role and the high-tech or low-tech nature of the industry. These results are generally 
robust to alternative specifications and across time.!' 


IT Budget Levels and Future Financial Performance 


To examine the relation between the IT budget levels and future performance, we separate the 
IT budget level into two parts: (1) context-driven IT budget amounts (based on Equation (1)), and 
(2) residual IT budget amounts (actual minus context-driven budget). We then use these values to 
estimate the cross-sectional regression model specified in Equation (Оу 

Table 4 presents results for estimates of Equation (2) relating IT budget levels to average 
performance in the three years after the budget year, controlling for current (year f) performance 
and other variables expected to influence future performance, including capital intensity 
(cap intens), R&D expense (rd 515), advertising expense (adv sis), and size. 

In columns (1) through (3) of Table 4, we present results for future op ros (operating profit 
margin). Column (1) includes the IT budget separated into predicted and residual amounts. The 
predicted IT coefficient reflects the extent to which contextual (1.е., Stage 1) factors drive both IT 
and performance, while the residual IT coefficient reflects the marginal effect of departures from 
the predicted IT budget. Both predicted IT and residual IT are positively related to ор ros. Sepa- 
ration of residual IT into positive and negative values (ie., spending above and below the 
predicted IT benchmark) yields coefficients that are not significantly different (not shown). 

The coefficient on residual IT is significantly lower than the coefficient on predicted IT (p 
< 0.03; analysis not shown). Thus, the two IT budget components affect performance differ- 
ently, which suggests that estimates of the effect of TT budget on future performance that do not 
control for the contextual determinants examined earlier may be significantly inflated. 

Column (2) includes the actual IT budget amount (it sis) for comparison because prior IT 
business value research has focused on actual ІТ amounts. Actual IT budget amount is signifi- 
cantly positively related to future operating profit margins; however, the coefficient on actual IT 
(0.234) in Column (2) is substantially higher than the residual IT coefficient (0.163) in Column 


1? We also estimated the determinants of IT budget levels for each year in the sample (1991 to 1997). The results are 
similar to those presented for the combined sample shown in Table 3, although there are some differences across years. 
To test whether one year drives the overall results, we performed seven regressions sequentially holding out each year 
(1991 to 1997). In all cases, the results were substantially similar to those shown in Column (1) in Table 3. We therefore 
believe that no single year is driving the overall results. 

I5 This is similar to a simultaneous equations process where the predicted value from the stage 1 model is used as a 
regressor for the stage 2 model. This yielded similar results when done using three-stage least-squares with bootstrapped 

г standard errors (not shown for brevity), but did not allow us to consider the predicted and residual values separately. 
Separate analysis of performance in each future year (1+ I to ¢+3) yields similar results. 
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(1). Thus, 30 percent of the estimate of IT returns based on actual IT spending is due to 
contextual factors. An increase in IT budget from 2 percent to 3 percent of sales will, on average, 
increase operating income by 0.16 percent of sales. To test if the direct effects of contextual 
variables affect IT budgets' relation to performance, Column (3) replaces predicted IT with its 
predictors from the Stage 1 regression (Equation (1)). The residual IT variable remains signifi- 
cantly positively related to future performance.*! 

Columns (4) through (6) present similar results for the relation between IT budget values and 
future op roa (operating return on assets). Not surprisingly, capital intensive (cap intens) firms 
have lower future op roa, but higher future op ros. Otherwise, the relation between control vari- 
ables and future performance is generally similar. Аз expected, current operating performance 15 
strongly related to future operating performance (op roa). Again, the residual IT coefficient is 
significant. Separate untabulated analysis also shows no difference between coefficients for posi- 
tive and negative residuals; residual IT is also lower than the predicted IT coefficient in every 
model (p « 0.001, not shown) and lower than the coefficient for actual IT budget (0.257) in 
Column (5), again indicating that a substantial portion of estimates of IT returns is explained by 
contextual factors. 

The evidence indicates that IT budget level is a positive predictor of future profitability. The 
positive residual IT coefficient indicates that there are returns to incremental IT spending after 
controlling for contextual factors omitted in prior research. Furthermore, the substantial difference 
in the residual IT and predicted IT coefficients suggests that estimates of the performance impact 
based on actual IT amounts—the norm in prior research—may be overstated. 


IT Budget Levels and Market Performance 


As a further test of the relation between IT budget levels and firm performance, we examine 
the relation between IT budget levels and market performance for the three years after Ше budget 
was formed. Prior research suggests that the market values IT investments at a significant multiple 
(e.g., Bharadwaj et al.'s [1999] finding of a positive impact on Tobin's q), but no research has yet 
examined the long-term impact of IT budgets on future market returns. 

In an efficient market, the stock price immediately impounds the value of a firm's IT expen- 
ditures, so current period IT budgets should not affect future period stock returns. However, the 
inherent uncertainty often associated with the costs and ultimate benefits of IT initiatives may 
confound this relationship (Dewan et al. 2007; Kobelsky et al. 2006). Thus, it is possible that the 
market response is delayed until the uncertainty associated with that firm's IT initiatives has 
largely been resolved (Richardson and Zmud 2002). 

In addition, current accounting standards require that firms immediately expense most IT 
expenditures, which reduces current-period net income and thereby affects traditional stock valu- 
ation metrics such as price-earnings and market-to-book ratios, as well as key components of debt 
covenants and cost-of-capital calculations (Chan et al. 2001). As a result, stock prices may not 
fully incorporate the value of IT expenditures (Richardson and Zmud 2002). 

То address the question of subsequent returns to IT budgets and to control for firm-specific IT 
riskK, we formed sets of five portfolios based on predicted, residual, and actual IT budget 
levels (scaled by sales revenue) and sorted from lowest to highest. Thus, for each set portfolio 
] represents the 20 percent of firms with the lowest IT levels each calendar year, and portfolio 5 
represents the 20 percent of firms with the highest IT levels each calendar year. 


20 ((0.234 — 0.163) / 0.234) = 30.3 percent 
2 Using actual IT/sales rather than residual IT/sales yields ап IT variable coefficient that is identical for future op ros and 
substantially similar (0.124 versus 0.121) for future op roa. 
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Table 5 presents mean monthly market-adjusted returns for the budget year (1) and the three 
subsequent calendar years (1+1, 1+2, and t-- 3). For each set of portfolios, the returns for 
portfolio 5 are significantly higher than returns for portfolio 1 in each year. Generally, the returns 
increase across the portfolios, with lower IT budgets associated with lower average monthly 
returns in all three years. Thus, higher IT budget levels indicate higher prospects for future market 
returns, but consistent with results in Table 4, the change across residual IT portfolios is less than 
the corresponding change in returns for both predicted and actual IT portfolios. 

It is possible that the subsequent stock returns accruing to firms with higher IT budgets are 
due to systematic differences in risk among the firms making such IT investments. We therefore 
examine whether differences in returns for each of the three sets of portfolios persist after con- 
trolling for risk with Fama/French factor model regressions (Fama and French 1996; Chan et al. 
1998). For each set of portfolios, we estimate the following model for monthly returns for each of 
the three years following the budget year: 


К, ын Кл =а+ bi[R,, = Ry] + b,SMB, T b4HML, + b,UMD, + ба, (3) 


where К, ~ Ry is the monthly firm return minus the risk free rate, А — Rp is the corresponding 
monthly value-weighted market return minus the risk free rate, SMB are returns on factor- 
mimicking portfolios based on size, and HML are the corresponding returns for portfolios based 
on book-to-market. The variable UMD controls for momentum with the difference in returns for 
market winners and losers over the six months ending one month before the current month (Chan 
et al. 1998). The value for a, the coefficient for the regression constant, then represents the excess 
return for the portfolio after controlling for the firms’ risk exposure. 

Panel A of Table 6 first presents Fama/French regression results for portfolios based on 
predicted IT budget values scaled by sales.” The constant coefficient, a, for portfolio 5 is signifi- 
cantly greater than zero (p < 0.01) and also nominally higher than shown for portfolio 1 in each 
future year, indicating that differences in returns across portfolios are partly due to contextual 
factors that covary with IT. Panel B next presents the results of Fama/French factor model regres- 
sions results for five portfolios based on actual IT budget values scaled by sales. Firms in portfolio 
5 exhibit significantly positive risk-adjusted future returns across all three future years. Overall, 
portfolio 5 firms enjoy 0.4 to 0.9 percent higher monthly returns than firms in portfolio 1. 

Table 6, Panel C finally presents similar analysis for idiosyncratic IT budget levels (residual 
IT). The results indicate significantly positive risk-adjusted future returns for portfolio 5. Thus, 
even after adjusting for contextual factors that drive both IT budgets and performance, sharehold- 
ers in firms with the highest quintile IT budgets (portfolio 5) enjoy future monthly returns that are 
0.3 to 0.7 percent higher than firms in the lowest quintile (portfolio 1), consistent with the strong 
relation between IT budget levels and firm financial performance shown in Table 4. The relation 
between IT budget levels and returns also increases over time; risk-adjusted excess returns for 
portfolio 5 increase across the three years after portfolio formation. 

Assuming that we have adequately controlled for risk, it appears that capital markets are not 
efficient in their reactions to IT budget plans. Since large sample IT budget data are not generally 
available to the public, it may be that investors are unable to value IT’s benefits until they are 
realized in earnings. Another complementary explanation is that even if investors have IT budget 
information they delay their response until the firm-specific uncertainties associated with IT's 
benefits are reduced (Richardson and Zmud 2002). 


2 Data for  Fama/French benchmark portfolios are available оп Kenneth French's website: 
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html. 
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As a robustness test of these findings, we regressed future annual returns on current actual IT 
budget values, controlling for risk with the Fama/French factors: 


Ка — Rgt at bi[ R4, — Ra] + b9SMB, + b3HML, + bsactual IT budget; + ец, (4) 
and compared this to results obtained using predicted and residual IT budgets simultaneously: 
Ri Эх Кл =а + by [Ви = Ry] +b SMB, + b4HML, ng bgpredicted | IT yn T bsresidual _ IT. + Cy, 
(5) 


where Ry— Rp is the annual return (compounded from monthly CRSP return data) minus the 
risk-free rate, Ки — Rp is the corresponding annual value-weighted market return minus the risk- 
free rate, SMB are annual returns on factor-mimicking portfolios based on size, HML are the 
corresponding annual returns for portfolios based on book-to-market, predicted IT is the context- 
driven predicted value of ТТ scaled by sales, residual IT is the actual IT budget amount (scaled by 
sales) minus predicted IT, and n varies from 1 to 3 to show the effect of IT budget amounts on 
future returns.” 

Table 7 presents the results of the regressions based on Equations (4) and (5). In all four 
models, actual_IT_budget is significantly related to future returns, controlling for Fama/French risk 
factors; predicted_IT is significantly positively related to returns for each of the three future years, 
as well as the average for all three years, and significantly greater than the coefficient on 
residual IT in all four models (p < 0.01, results not shown). The coefficient for residual IT is 
therefore lower than the coefficient for actual IT budget in all three years. The residual IT coef- 
ficient indicates that investors in firms that allocate more to their IT budget (for example, an 
additional 1 percent of sales) will on average enjoy excess returns of 1.172 percent each year for 
the subsequent three years. Separation of residual IT into positive and negative values yields 
coefficients that are not significantly different (not tabulated). These results confirm that IT budget 
levels predict future shareholder returns. Shareholders of firms that budget more for IT than other 
firms in similar settings receive excess returns, even though much of Ше relation between IT 
budget levels and future market performance is driven by contextual factors. As with the financial 
performance results, the significant positive coefficients on residual IT for two and three years 
ahead returns suggest a positive marginal effect for idiosyncratic IT budget amounts. 

In summary, Tables 5-7 indicate that IT budget levels influence future market returns. This 
suggests that there may be unquantified risks associated with IT budgets not reflected in our 
model, and that as a result investors wait until the uncertainties associated with projected benefits 
of IT budgets are resolved, or resolved in part, before valuing them more fully. 


Summary of Findings for IT Budget Levels and Firm Performance 


Our analysis of the relation between IT budget levels and future firm performance yields two 
insights. First, budget levels that are consistent with the contextual factors studied do not generate 
higher performance than budget levels that are not, contrary to the prediction of contingency 
theory. We recognize that the predicted IT benchmark values represent a linear combination of 
contextual variables; therefore, we examine the effect of residual IT, gauging the value of the 
predicted IT benchmark by the performance effect of departures from it. In almost every regres- 
sion model, the coefficient on residual IT is significantly positively related to future financial and 
market performance, with no difference in the coefficients for positive and negative residuals.” 


2 Values for UMD are not available for annual (versus monthly) observations. 
24 These results are robust to a variety of tests and alternative specifications, including scaling the residual_IT values by 
actual IT budget amounts. 
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Higher IT budgets are associated with higher performance regardless of how they compare to our 
proxy for aligned IT budgets, the predicted ІТ benchmark, indicating it is not optimal for 
performance.^ We discuss this further in the “Conclusion” section. Second, estimates of returns to 
IT in prior research may be inflated by the effects of omitted contextual variables that covary with 
IT. We find that these variables’ aggregate effect (i.e., the predicted IT coefficient) is significant, 
and exceeds the effect of IT after these effects are removed (i.e., the residual IT coefficient). 


V. LIMITATIONS 


We also note some limitations of this study. Clearly, the self-reported survey data used for the 
analysis have several limitations. First, the data are not readily verifiable. Second, since the 
InformationWeek survey focused on larger companies, the data are not representative of all com- 
panies' IT budgets. In particular, the data do not include smaller, fast-growing companies, some of 
which are likely to invest heavily in IT. Notwithstanding such limitations, the InformationWeek 
data offer a unique opportunity to examine important resource allocation decisions. Furthermore, 
the InformationWeek survey and similarly compiled ComputerWorld data on IT expenditures have 
been used extensively in prior studies (e.g., Brynjolfsson and Hitt 1996; Lichtenberg 1995).7 

We also recognize that the data are not recent, suggesting that different results might be 
obtained with later data if it were available. To test that possibility, we estimated more recent IT 
budget data using information about the number of each firm's IT employees that InformationWeek 
disclosed for 1996 to 2003.27 This IT budget proxy, scaled by sales, remained significantly related 
to future performance consistent with the results shown in Tables 4-6. We call on future research 
to conduct this analysis on a more recent time period as the data become available to confirm that 
these results reflect current relations between IT budget levels, the determinants of those budget 
levels, and firm performance. 

Since it is also possible that the results have been affected by abnormal IT budget patterns 
relating to Year 2000 requirements, we estimated Equations (1) and (2) with year dummy variables 
(results not shown). Additionally, we separately estimated the performance (Equation (2)) regres- 
sions for data from 1991 to 1994 and from 1995 to 1997 (results not shown). We found little 
difference in the results, confirming that neither the determinants nor consequences of IT budgets 
are driven by a potential Year 2000 effect. 

Finally, the performance analysis indicates that the predicted IT benchmark is not optimal for 
performance. This may be because salient variables have been omitted from the benchmark, the 
measures used for the variables are not sufficiently precise, or both. 


УГ, CONCLUSION 


Contingency theory predicts that budgets are set on the basis of environmental, organiza- 
tional, and technological factors. Researchers are only rarely able to obtain budget numbers (as 
opposed to actual realizations) to test this prediction for a large sample of firms, as was done in 
this study. The evidence presented herein contributes to management accounting research on 
budget formulation by demonstrating that several objectively measurable contextual factors affect 
budget levels for IT, one of the largest components of corporate spending. 


25 If predicted ІТ budget levels are optimal, the residual IT coefficient will be zero: negative residual IT values will have 
228 positive coefficient that will be offset by a negative coefficient for positive residual IT values. 
26 Lichtenberg (1995) found the data from InformationWeek and ComputerWorld highly correlated, which argues for the 
accuracy of the data from both sources. 

27 Specifically, we estimated the following equation for 1996 and 1997 and then used the coefficient on the independent 
variables to estimate IT budget levels for 1998 to 2003: Log(/T Budget,) = bg + bi log(Sales;) + b; log(IT Workers,) 
Же, 
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The study presents the first empirical evidence that industries using IT primarily to automate 
or transform business processes have higher IT budget levels than those that use IT primarily to 
informate decision processes. This confirms that firms requiring robust technology platforms to 
enable business operations and/or having regularly to "reinvent" these platforms must spend more 
on ІТ than those that instead focus on capturing, analyzing, and providing access to data about 
business activities. This contributes to the AIS literature by increasing our understanding of a 
foundational framework within the IS literature, specifically the relative cost of deploying IT in 
each of its three industry strategic roles. 

In particular, these findings have implications for CIOs and CFOs in evaluating IT budgets 
each year. Anecdotal evidence suggests that senior managers often employ industry average IT 
spending as a percentage of sales as a benchmark for setting their own IT budget levels, rather 
than explicitly adjusting this baseline to reflect a variety of firm- and industry-level contextual 
factors. To maximize the payoff from IT budgets, managers could consider these objectively 
measurable factors when setting their IT budgets and adjust them dynamically as factors change. 
More specifically, managers could run similar analyses to generate a more sophisticated IT budget 
model, using it as a benchmark for their firm's IT budget to identify and justify departures from 
the industry average. Thereafter, the variables driving the predicted figure could be updated and 
used as a tool to monitor and adjust dynamically the overall IT budget allocation. Future research 
could further investigate these and other contextual factors and the trade-offs made among them 
by managers. The IT context 1s potentially just one instance of the more general phenomenon. 
Since misaligned budgets are potentially pervasive, we call on future research to consider other 
areas (advertising, R&D, capital expenditures, maintenance, etc.) to assess the cost of misalign- 
ment. 

These findings also show support for the relationship between IT budget levels and firm 
profitability and shareholder returns and extend those results by finding that IT's effect is a 
weighted average of the effects of two very different IT components: (1) the context-driven IT 
budget, and (2) the idiosyncratic IT budget. Since the context-driven IT budget component reflects 
the effect of contextual factors, the idiosyncratic component presents a more accurate estimate of 
the marginal impact of IT budget on performance. Prior research has focused on aggregate rather 
than idiosyncratic IT amounts, providing limited insight to CEOs, CFOs, and CIOs who wonder if 
they should spend more or less on IT than other firms. The findings indicate that contextual factors 
account for a substantial portion of the apparent returns to IT, but that incremental profits and 
shareholder returns remain positive after controlling for these factors and are consistent for bud- 
gets above and below the context-driven benchmark. Just as important, the analysis indicates that 
the performance benefits of IT budgets are not competed away within three years. 

In this setting, contingency theory provides a framework for managers to develop a more 
sophisticated benchmark for IT budgets based on the context the firm faces. The performance 
analysis indicates, however, that this benchmark is not optimal for performance. While firms that 
budget well below the context-aligned benchmark enjoy positive returns to additional IT spending, 
so do firms that are above it, therefore the variables used to create the benchmark are not sufficient 
to discern an optimal IT budget level, if it exists. As noted in the "Limitations" section, this may 
be a result of the imprecision of the measures used, the effects of omitted variables, or botb. To 
find the level of IT budget at which returns begin to decline, new measures will have to be 
developed and other contingencies measured. Recent research findings addressing the latter sug- 
gest that firms must have outstanding IT talent (Bharadwaj 2000), have aligned these investments 
with the firm's strategic directions (Chan et al. 2006), and have made business investments to 
complement the IT investments (Kohli and Devaraj 2004) to maximize their returns from IT. This 
presents an opportunity for future research. 
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Future research could also investigate why the market does not seem to respond to IT invest- 
ments in an efficient manner. This could examine whether there is some specific risk or uncertainty 
associated with IT that has not been controlled or the stock market waits to see enhanced profit 
before appropriately valuing IT. 
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I. INTRODUCTION 


e examine how the value-relevance of cash flows from operations (CFO) and accruals 
үү varies with investment (growth) opportunities. The superiority of accrual-accounting- 
based earnings relative to cash flows in assessing firm value is a key element of the 
conceptual foundation of U.S. Generally Accepted Accounting Principles (GAAP; see Statement 
of Financial Accounting Concepts No. 1, FASB 1978). Consistent empirical evidence that accruals 
are a value-relevant component of earnings supports this perspective (see, for example, Rayburn 
1986; Dechow 1994; Barth et al. 1999). How the relative impact of the two components of 
earnings (CFO and accruals) compare and what the determining factors are, is not yet well 
understood, however. The present study considers the role of investment opportunities in deter- 
mining this relative impact. 

Bernard and Stober (1989, 648), who are among the first to suggest that the valuation impli- 
cations of CFO and accruals vary with circumstances, argue for “а better understanding of the 
economic context in which the implications of detailed earnings components are interpreted.” 
Much of the research that follows Bernard and Stober (1989) focuses on how earnings properties, 
such as persistence, impact the value-relevance of earnings components (see, for example, Ali 
1994; Cheng et al. 1996; Pfeiffer et al. 1998; Sloan 1996). While such studies provide important 
insights into the value-relevance of earnings, with few exceptions (for example, Anthony and 
Ramesh 1992), most studies do not consider underlying economic factors that potentially deter- 
mine earnings properties. We focus on investment opportunities because they are a significant and 
growing part of corporate assets.’ A firm’s growth potential often substantially derives from its 
investment opportunities. If the value-relevance of earnings components varies with such growth 
opportunities, then evidence on these relations can be useful in assessing firm value. 

Currently, we know of no empirical evidence on relations between investment opportunities 
and the value-relevance of earnings components in general or CFO and accruals in particular.” 
Furthermore, even extant research on relations between investment opportunities and the value- 
relevance of aggregate earnings is conflicting. Collins and Kothari (1989) document positive 
associations between earnings response coefficients (ERCs) and the ratio of the market-to-book- 
value of equity—their proxy for investment opportunities—whereas Ahmed (1994) shows that 
ERCs vary inversely with investment in research and development. Amir and Lev (1996) find 
that neither earnings nor CFO is value-relevant in the wireless communications industry, except 
when considered concurrently with nonfinancial information. 

Our analysis is motivated by three perspectives or hypotheses about how and why the value- 
relevance of CFO and accruals varies with investment opportunities. The growth information 
hypothesis relies on Collins and Kothari's (1989) proposition that investors learn from current 


Although investment opportunities are not directly observable, data on actual investment levels for U.S. corporations 

provide indirect evidence suggesting that investment opportunities are substantial in magnitude. Gu and Lev (2004) 
report average market-to-book ratios for S&P 500 firms in excess of 4.5, indicating that assets-in-place comprise a 
relatively small portion of corporate assets. Investment opportunities potentially represent a significant part of this 
book-market value differential, although understated book values and economic rents are also likely contributing factors. 
Furthermore, corporate capital expenditures, and expenditures on intangible assets such as product and process tech- 
nology, brand loyalty, and human resource assets currently amount to about 20 percent of GDP and are four times the 
amount required to replace the consumption of fixed capital (Federal Reserve Board 2004, Tables Е102 and R.102; 
Nakamura 2003). 
А growing body of research examines the implications of growth opportunities for security valuation and related 
parameters. For example, Anderson and Garcia-Feijoo (2006) consider implications of growth opportunities for expec- 
tations of future stock returns and equity risk. Lev and Thiagarajan (1993) and Chen and Zhang (2007) consider the 
relevance of growth opportunities for contemporaneous security returns. However, such studies do not investigate 
earnings components. Moreover, the scope of their analysis of explanations for the value-relevance of growth opportu- 
nities is more limited than the current study. 
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earnings innovations about the capacity of future growth opportunities to generate abnormal prof- 
its. The internal resource hypothesis presumes that cost differentials between internal and external 
financing arise due to information asymmetries, agency costs, and transaction costs (Myers and 
Majluf 1984; Kaplan and Zingales 1997; Hubbard 1998) and cause internal. funding provided by 
CFO to be an increasingly important determinant of whether growth opportunities are pursued. 
These two hypotheses predict that both CFO and accrual response coefficients vary directly with 
investment opportunities. The noisy measure hypothesis posits that error in measuring both CFO 
and accruals increases with investment opportunities due to deficiencies in accounting practice, 
causing investors to reduce their reliance on these numbers. Thus, both CFO and accrual response 
coefficients vary inversely with investment opportunities. 

Different factors may dominate across different levels of investment opportunities, thus pro- 
ducing non-monotonic variations in CFO and accrual response coefficients over the entire growth- 
opportunities range. We use quadratic model specifications to accommodate such non-monotonic 
relations and provide empirical evidence on the relative importance of the three factors at different 
investment-opportunity levels. 

We find that, at low investment-opportunity levels, CFO response coefficients increase with 
investment opportunities, consistent with both the growth information hypothesis and the internal 
resource hypothesis. At high investment-opportunity levels, accrual response coefficients decline 
as growth opportunities increase, suggesting that the noisy measure hypothesis prevails at these 
levels. Trends in accrual response coefficients at low investment-opportunity levels and in CFO 
response coefficients at high investment-opportunity levels are not statistically significant. The 
aggregate effect 15 that ERCS first vary directly with investment opportunities and then inversely. 

We conduct two additional tests to distinguish between the internal resource and growth 
information hypotheses. The first uses samples partitioned on the extent that assets acquired to 
exploit growth opportunities are intangible versus tangible. Firms with substantial intangible in- 
vestments are both more difficult to monitor for outside investors and likely to be characterized by 
substantial earnings measurement problems. We find that, after controlling for investment oppor- 
tunities, CFO response coefficients are higher and accrual response coefficients lower for firms 
with high intangible-intensive investments. These findings are consistent with the internal re- 
source and the noisy measure hypotheses, respectively. 

Second, we partition the sample based on the availability within a firm of liquid financial 
resources for exploiting investment opportunities. We predict that in the presence of financing cost 
differentials, the value-relevance of both CFO and accruals are greater when such financial re- 
sources are scarce. We find that at moderately high investment-opportunity levels, both CFO and 
accrual response coefficients are indeed higher when financial resources are scarce. These findings 
are consistent with the internal resource hypothesis. 

This study incorporates several methodological improvements that potentially help resolve 
conflicting findings of prior studies. First, it uses a larger, more broad-based sample. Second, 
specifications of unexpected earnings, CFO, and accruals consider both transitory and permanent 
components. Third, the study incorporates a more comprehensive, empirically validated measure 
of investment opportunities. Finally, it allows for non-monotonic relations between ERCS and its 
components, and investment opportunities. 

The study makes several contributions. First, to our knowledge, it is the first study to consider 
how information about the availability of cash flows as an internal financing resource informs 
assessments of firm value. Second, it reconciles conflicting results in prior research on ERC- 
investment-opportunities relations by documenting that ERCs first increase and then decline 
as investment opportunities increase. Third, the evidence it provides on how and why the relative 
importance of CFO and accruals in value assessment varies with investment opportunities is 
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potentially useful to investors and analysts. Finally, the findings complement Amir and Lev's 
(1996) evidence on the importance of nonfinancial information, by documenting the usefulness of 
important financial variables, such as CFO, in the context of investment opportunities. À standard- 
setting implication of our findings is that additional disclosures that facilitate CFO assessment can 
benefit investors in large-investment-opportunity-set firms. At the same time, new accounting 
standards designed to generate more value-relevant accruals can be useful for investors in such 
firms. These implications are relevant in light of the accounting failures of recent years that 
highlight weaknesses of corporate financial reporting and culminated in the Sarbanes-Oxley Act of 
2002. 

Our analysis follows a large body of return-earnings association studies in assuming market 
efficiency. However, recent research has uncovered a number of apparent inefficiencies. Of par- 
ticular relevance to the present context is Sloan's (1996) finding that investors fail to fully consider 
the lower persistence of accruals relative to CFO in pricing the two earnings components. Our 
results may be biased and, therefore, should be interpreted with caution to the extent that such 
mispricing of securities occurs and is correlated with investment opportunities. 

The paper's next section discusses the three perspectives on how the value-relevance of CFO, 
accruals, and earnings varies with investment opportunities. Section III presents the research 
design, variable measurement, and empirical methods, including features designed to address 
limitations of relevant prior studies. Sample selection, data sources, and descriptive statistics are 
covered in Section IV. Results are in Section V and conclusions in Section VI. 


П. HYPOTHESES 
The Growth Information Hypothesis | 


Collins and Kothari (1989) argue that current period earnings can indicate the potential for 
above-normal earnings (economic rents) from future investments. If so, then investors' revisions 
of expectations for such future economic rents in response to current unexpected earnings are 
likely to be larger when opportunities for rent-producing future investments are more substantial. 
In other words, investors learn about the value of future investments from current abnormal 
earnings, and such earnings-based value reassessments—that is, ERCs—increase with investment 
opportunities. Ceteris paribus, CFO and accruals being components of earnings, CFO and accrual 
response coefficients also increase with investment opportunities. 

Sloan (1996) finds accruals to be less informative than CFO about the earnings potential of 
current operations. If this finding extends to investment opportunities, then accruals are less 
informative than CFO about the earnings potential of investment opportunities. The growth infor- 
mation hypothesis, stated in alternate form, predicts as follows. 


НІС: CFO response coefficients increase with investment opportunities. 
H1A: Accrual response coefficients increase with investment opportunities. 


Hipy: CFO response coefficients increase at a faster rate with investment opportunities than 
accrual response coefficients. 


Together, HIC and H1A imply the following: 
Н1Е: Earnings response coefficients increase with investment opportunities. 


The Internal Resource Hypothesis 

Firms need cash in order to exploit investment opportunities. Cash can be obtained from 
internal resources or through external financing. In perfect and complete markets, financing 
choices do not affect investment decisions or firm value (Modigliani and Miller 1958). However, 
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market frictions, such as information asymmetries, agency costs, and transaction costs, increase 
the cost of external capital relative to internal capital (Jensen and Meckling 1976; Myers and 
Majluf 1984; Oliner and Rudebusch 1992). Such cost differentials arise because suppliers of 
external capital (potential future investors) are less informed than managers about investment 
opportunities and lack the power to ensure that managers act in their interest. Internal capital— 
capital generated from the firm's operations—accrues to current shareholders (“old” shareholders 
in Myers and Majluf's [1984] terminology), who can better monitor and discipline managers 
through governance mechanisms such as the board of directors. If such oversight mechanisms are 
effective, and managers act in the interest of current shareholders, then information and agency 
costs faced by external suppliers of capital are more substantial than those for internal capital. 

In the presence of differences in financing cost, the availability of internal resources to pursue 
investment opportunities increases firm value. This gain in value comes both from substituting 
lower-cost internal capital for higher-cost external capital in positive net-present-value (NPV) 
investments, and from previously negative NPV projects becoming viable (positive NPV) with the 
availability of internal resources. 

Holding internal financing constant, the need for external financing increases as investment 
opportunities increases. If external financing 15 not collateralized, then marginal information and 
agency costs of external financing increase with the level of financing (Kaplan and Zingales 1997, 
174; Hubbard 1998, 197). Governance mechanisms enable such costs to be lower for current 
shareholders than new investors, and to increase at a lower rate. Thus, cost differentials between 
internal and external financing, and the marginal contribution of internal financing to firm value 
increase with investment opportunities. 

CFO is a primary source of internal financing. Unexpected changes in CFO potentially cause 
investors to reassess the amount of lower-cost internal resources available to realize marginal 
investment opportunities, or to substitute for higher-cost external capital. If so, then stock price 
revisions will follow such reassessments and correlate positively with unexpected CFO. Moreover, 
because of higher cost differentials between internal and external financing when investment 
opportunities are large, such reassessments will be greater for large-investment-opportunity-set 
firms than for small-investment opportunity-set firms, holding unexpected CFO constant. In other 
words, stock price responses to unexpected CFO (that is, CFO response coefficients) are predicted 
to increase with investment opportunities. To the extent that earnings comprise CFO, ЕКСв are 
predicted to increase with investment opportunities. The internal resource hypothesis also predicts 
that accrual response coefficients are positive, because accruals potentially inform investors about 
CFO in future periods, and consequently, the likelihood of realization of investment opportunities 
in the future. However, accrual response coefficients are likely to be smaller than CFO response 
coefficients, because investment opportunities expire, and thus fewer investment opportunities are 
expected to be available for future CFO. Furthermore, uncertainties about both future investment 
opportunities and future CFO are greater than uncertainties about current investment opportunities 
and CFO. Finally, future CFO must be discounted. 

The predictions of the internal resource hypothesis are summarized as follows. 


Н2С: CFO response coefficients increase with investment opportunities. 


Н2А: Accrual response coefficients increase with investment opportunities. 


Н2 үү: CFO response coefficients increase at a faster rate with investment opportunities than 
accrual response coefficients. 


The following hypothesis follows from НОС and НА: 
H2E: Earnings response coefficients increase with investment opportunities. 
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The Noisy Measure Hypothesis 

Generally accepted accounting principles (GAAP) require that R&D, advertising, and other 
expenditures incurred for developing intangible assets be classified as operating, and not investing, 
cash flows. As a result, reported CFO does not represent cash flows from operating activities 
alone, but from a mix of operating and investing activities. Furthermore, intangible-investment- 
related costs are typically expensed immediately, and not capitalized and amortized. Even when 
the costs are capitalized—for purchased patents, copyrights, or R&D-—amortization is arbitrary. 
Dechow (1994) notes that accruals enhance the value-relevance of earnings by addressing timing 
and matching problems. However, when intangibles are expensed or arbitrarily amortized, the 
effectiveness of accruals in addressing timing and matching problems is compromised. 

Thus, the accounting treatment of intangible investments results in measurement error in both 
CFO and accruals.? Lack of detailed disclosures about such expenditures compromises the ability 
to estimate and undo the measurement error. If creating and exploiting investment opportunities 
entails significant investments in such intangibles, then the measurement errors in CFO, accruals, 
and earnings vary directly with investment opportunities. If so, then investors increasingly rely on 
alternative information sources to assess value. As such, the value-relevance of the three financial 
measures decline as investment opportunities increase. 

The predictions of the noisy measure hypothesis are as follows. 


H3C: CFO response coefficients decline as investment opportunities increase. 

H3A: Accrual response coefficients decline as investment opportunities increase. 
The following hypothesis follows from H3C and НЗА: 

H3E: Earnings response coefficients decline as investment opportunities increase. 


Summary of Hypotheses 

Exhibit 1, Panel А summarizes the implications of the three hypotheses. Prior studies consider 
either the growth information hypothesis (Collins and Kothari 1989; Bodnar and Weintrop 1997) 
or the noisy measure hypothesis (Ahmed 1994; Amir and Lev 1996). We are unaware of studies 
that consider either the internal resource hypothesis or all three hypotheses concurrently." 

Individually, each hypothesis predicts monotonic relations between investment opportunities 
and response coefficients. When multiple effects are present, different effects may dominate at 
different investment-opportunity levels, causing non-monotonic relations. Our research design 
accommodates such relations. 


? Prior studies such as Ahmed (1994) and Amir and Lev (1996) also point to the accounting treatment of investments that 
promote the (internal) development of intangible assets as a potential source of measurement error in earnings and 

: accruals. However, few studies recognize the adverse impact of such GAAP policies on the value-relevance of CFO. 
Johnson and Lee (1994) consider the role of CFO as an internal cash resource in predicting one-year-ahead earnings. 
The internal resource hypothesis in the present study differs from Johnson and Lee (1994) in several important ways. 
First, because returns reflect expectation revisions for all future earnings, the returns association approach of the present 
study offers a more comprehensive analysis than one focusing on predicting a particular year's earnings. Second, 
Johnson and Lee (1994) consider the role of financing constraints after controlling for a firm's investment opportunities. 
The current study focuses on investment opportunities, and considers cost differentials in financing them. Finally, unlike 
the present study, Johnson and Lee (1994) do not consider CFO's role as an internal resource concurrently with other 
hypotheses, such as the growth information and noisy measure hypotheses. 
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EXHIBIT 1 
Summary of Hypotheses and Their Predictions 


Panel А: For Aggregate Sample 
Predictions for Associations between 


Investment Opportunities and... 
Predictions for 
Cash Flow Accrual Earnings Differences 
Response Response Response between CRCs 
Coefficients Coefficients Coefficients and ARCs 
Hypothesis (СКСв) (ARCs) (ERCs) (CRC – ARC) 
Growth Information НІС: Positive НТА: Positive HIE: Positive Hlp;g: Positive 


Hypothesis 
Internal Resource Hypothesis  H2C: Positive Н2А: Positive H2E: Positive Н2гинғ. Positive 
Noisy Measure Hypothesis НЗС: Negative НЗА: Negative НЗЕ: Negative Мо prediction 


Panel B: For Partitions by Intangible Intensity" 
Holding Investment Opportunities Constant, ... 


Hypothesis СКС аге... ARCS аге... 

Internal Resource Hypothesis HAC: higher when intangible НАА: higher when intangible 
intensity is high intensity is high 

Noisy Measure Hypothesis H5C: lower when intangible HSA: lower when intangible 
intensity is high intensity is high 


Panel C: For Partitions by the Availability of Excess Liquid Resources? 
Holding Investment Opportunities Constant, ... 


Hypothesis CRCs аге... ARCs аге... 
Internal Resource Hypothesis — НОС: higher when excess H6A: higher when excess 
alternative internal liquid alternative internal liquid 
financial resources are low financial resources are low 


* [ntangible-intensity and excess alternative liquid financial resources are defined in Exhibit 2. 


Distinguishing among the Hypotheses 

The growth information hypothesis and the internal resource hypothesis generate identical 
predictions for how CFO, accrual, and earnings response coefficients vary with investment oppor- 
tunities. We conduct two additional tests to distinguish between these hypotheses. 


The Intangible Intensity of Investments 

First, we partition the sample based on the nature of assets required to pursue investment 
opportunities. Investment opportunities may require investments in tangible assets such as land, 
buildings, and equipment, or in intangibles such as intellectual property, knowledge, or market 
power. Managers' actions and their consequences are less observable when assets acquired are 
intangible rather than tangible (Smith and Watts 1992). Consequently, information asymmetries 
and agency costs are higher for intangible investments. The internal resource hypothesis predicts 
that the advantage of internal capital over external capital is greater for intangible investments. 
Hence, security price responses to CFO are more substantial when intangible investment is 
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required. As noted earlier, predictions for CFO response coefficients under the internal resource 
hypothesis extend to accrual response coefficients. Thus, accrual response coefficients are also 
predicted to be higher under this hypothesis for intangible than for tangible investments. 

The growth information hypothesis, which posits that investors learn from current perfor- 
mance about economic rents in future investment opportunities, does not distinguish between 
investment opportunities acquired through intangible versus tangible investments. Therefore, it 
makes no predictions about how relations between investment opportunities, and CFO and accrual 
response coefficients vary with intangible intensity. 

Finally, as noted earlier in the discussion on the noisy measure hypothesis, measurement error 
in CFO and accruals is more substantial for intangible investments. If so, then both CFO and 
accrual response coefficients are smaller when investments are intangible-intensive than when 
tangible-intensive. These predictions lead to the following hypotheses. The first two (HAC and 
H4A) follow from the internal resource hypothesis and the last two (HSC and HSA) from the 
noisy measure hypothesis. Exhibit 1, Panel B presents a summary table. 


НАС: Conditional on investment opportunities, CFO response coefficients are higher when 
investments are intangible intensive than when they are primarily in tangible assets. 


H4A: Conditional on investment opportunities, accrual response coefficients are higher when 
investments are intangible intensive than when they are primarily in tangible assets. 


Н5С: Conditional on investment opportunities, CFO response coefficients are lower when 
investments are intangible intensive than when they are primarily in tangible assets. 


Н5А: Conditional on investment opportunities, accrual response coefficients are lower when 
investments are intangible intensive than when they are primarily in tangible assets. 


The Availability of Liquid Financial Resources 

The internal resource hypothesis presumes that cost differentials between internally and ex- 
ternally sourced capital cause CFO to be a determinant of the viability of valuable investment 
opportunities. Consequently, unexpected CFO causes reassessments of both the likelihood of 
investment-opportunity realization and firm value. However, the degree that the likelihood 
of investment-opportunity realization is contingent on unexpected СЕО is also conditional on the 
availability of alternative internal financial resources to fund investments. In particular, realiza- 
tions of investment opportunities are less sensitive to CFO surprises when either substantial liquid 
assets (e.g., cash or marketable securities) are available or there are expectations of substantial 
CFO. 

Neither the growth information hypothesis nor the noisy measure hypothesis offer predictions 
regarding relations between CFO response coefficients and the availability of internal liquid re- 
sources. Thus, evidence in support of the following hypotheses potentially distinguishes the inter- 
nal resource hypothesis from the others. The accrual response coefficients hypothesis (H6A) 
follows from the CFO response coefficients hypothesis (H6C) just as H3A follows from НЗС. 
Exhibit 1, Panel C summarizes the hypotheses. 


H6C: Conditional on investment opportunities, CFO response coefficients are higher for 
firms with a deficit of паша financial resources for investment-opportunity realization 
than for firms with an excess of such resources. 


H6A: Conditional on investment opportunities, accrual response coefficients are higher for 
firms with a deficit of liquid financial resources for investment-opportunity realization 
than for firms with an excess of such resources. 
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Ш. RESEARCH DESIGN, MODEL SPECIFICATIONS, AND VARIABLES 
Primary Research Design 
Studies investigating relations between ERCs and growth opportunities typically adopt model 
specifications of the following form. Parameter estimates a, are the principal focus. 


CAR = ag + a,UE + aJIOS X UE + 2, ac X control _ variables + = (1) 
C 


where firm and year subscripts are suppressed, and: 


CAR = cumulative abnormal returns during the disclosure period; 
UE — unexpected earnings relative to expectations at the beginning of the 
fiscal period; 
IOS — investment opportunities in the fiscal period; 
control variablesc = variables to control for potentially correlated factors; 
ао, а}, 42,.. „ас = parameter estimates; and 
= = error term. 


As indicated in Section I, conflicting findings in prior studies of relations between ERCs and 
investment opportunities are potentially attributable to research design choices including sample 
selection, proxies for unexpected earnings, CFO and accruals, and measures of investment oppor- 
tunities. Collins and Kothari (1989) use a sample of New York Stock Exchange (NYSE) firms, 
requiring at least eight years of financial data to document positive associations between invest- 
ment opportunities and ERCs. Small, new, high-growth firms are likely to be under-represented in 
this sample.” Ahmed (1994) uses а sample of manufacturing firms to document negative relations 
between investment opportunities and ERCs. If manufacturing firms substantially differ in their 
investment opportunities than non-manufacturing firms, then Ahmed's (1994) findings have lim- 
ited generality." Finally, Amir and Lev’s (1996) finding that financial information lacks value- 
relevance may also not apply more generally because the study is limited to one industry. More- 
over, their tests may lack power due to the small sample. 

Both Collins and Kothari (1989), and Ahmed (1994) use earnings changes as unexpected 
earnings proxies. If earnings have transitory elements, then earnings changes measure 
unexpected earnings with error, and earnings response coefficients are biased (Ali and Zarowin 
1992). Moreover, if measurement error in earnings is correlated with growth opportunities, then 
the bias in ERCS varies with investment opportunities and can distort associations between the two 
factors. 

Collins and Kothari (1989) use the market-to-book-ratio as a proxy for growth opportunities. 
This ratio may also proxy for economic rents from assets-in-place, or for expected returns (Ahmed 


5 [n our sample, the market capitalization (net revenue) for the average NYSE-listed firm is $4.8 ($3.9) billion. This is 
significantly larger than the market capitalization (net revenue) for the average non-NYSE-listed firm of $555.1 ($404.7) 
million (p « 0.01). Moreover, non-NYSE firms have significantly larger average values than NYSE firms for our 
investment opportunities measure, 108, as well as for each of its four components (p « 0.01 in each case). Thus, 
restricting the sample to NYSE firms can bias toward excluding firms with large investment opportunities. 105 is 
defined later in this section and its components are defined in Exhibit 2. 

[n our sample, manufacturing firms (SIC codes 2000 through 3999) have significantly larger (p « 0.01) investment 

opportunities than non-manufacturing firms, as indicated by the composite measure 108 and three of its four compo- 

nents: investment intensity, the market-to-book ratio of assets, and R&D expenditures to total assets ratio (see Exhibit 

2). 

Collins and Kothari (1989) use reverse regression in an effort to reduce measurement-error-related bias that potentially 

characterizes ERCs derived from direct regressions of excess returns on earnings changes. Reverse regression is not an 

option in the present study, where return responses to multiple earnings components are examined concurrently. 
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1994; Fama and French 1992; Lindenberg and Ross 1981). If so, then positive associations 
between ERCs and market-to-book-ratios documented in Collins and Kothari (1989) may be 
attributable to factors other than investment opportunities. Ahmed's (1994) growth opportunities 
measure, specified as the ratio of R&D investment to tangible investment, does not consider 
investments other than R&D, and is not validated by comparison with subsequent realized growth. 

Three distinguishing features of the present study address these limitations. First, our sample 
includes all unregulated firms that have sufficient data on Compustat and CRSP files for at least 
two consecutive years between 1989 and 2001.5 This procedure yields a more representative 
sample than prior studies, one that includes small, young firms. Second, our investment- 
opportunities measure, 108, developed originally by Baber et al. (1996), combines four commonly 
used growth opportunities metrics—the ratio of the market-to-book-value of assets, firm growth 
гаје, R&D intensity, and investment intensity—Trather than rely on a single measure. Several key 
features of 108 are noteworthy: (1) the underlying metrics are similar to measures used in previous 
studies such as Collins and Kothari (1989) (market-to-book-ratio), Ahmed (1994) (R&D inten- 
sity), and Bodnar and Weintrop (1997) (revenue growth); (2) the metrics are selected, not arbi- 
trarily, but through a step-wise regression process that culls them from 16 growth-opportunities 
metrics, based on their ability to predict the intensity of future investment activity; (3) aggregation 
of multiple proxies reduces measurement error; (4) if an individual component growth metric (for 
example the market-to-book ratio of total assets) is correlated with an omitted variable, then 
potential parameter estimation bias is mitigated because the component represents only a fraction 
of the aggregate measure; and (5) the investment-opportunities measure uses a parsimonious 
variable set and a short data time-series, thus reducing loss of observations to missing data." 

Third, we specify unexpected earnings, CFO and accruals to accommodate transitory compo- 
nents and mitigate potential bias in response coefficients. We do so by using current and lagged 
levels of earnings, CFO, and accruals, following Pfeiffer and Elgers (1999) and others, to assess 
earnings, CFO, and accrual response coefficients, respectively. The "current and lagged" specifi- 
cation 18 equivalent to the "changes and levels" specification (see Ali and Zarowin 1992; Brown et 
al. 1987; Lev and Zarowin 1999) and has an expository advantage. 0 Response coefficients are 
estimated by just one coefficient —that on current levels—rather than the sum of the coefficients 
on changes and levels. 


Specification to Examine Relations between Investment Opportunities and Earnings 
Response Coefficients | 

We begin by investigating how ERCS vary with investment opportunities, in order to provide 
comparisons with prior studies, and to provide a frame of reference for the subsequent analysis of 
CFO and accrual response coefficients. 

As Section II indicates, ERCs may increase or decrease with investment opportunities de- 
pending on which of the three hypotheses—growth information, internal resource, ог noisy 


* Regulated firms (utilities [SIC 49] and banking institutions [SIC 601) are excluded in order to be consistent with Baber 
et al. (1996), whose investment opportunities measure we use. 

: Specifically, the aggregate measure computed for year t is highly correlated with t+ 1 through t + 5 realized investment 
intensity, revenue growth, and asset growth, where investment intensity and asset growth rate are as defined in Exhibit 
2 and revenue growth rate is defined similarly to asset growth rate. 

10 Brown et al. (1987) recommend including multiple performance measures, such as earnings changes and levels, as 
proxies for unexpected performance when individual variables are measured with error in order to mitigate overall 
measurement error Easton and Harris (1991) demonstrate that both earnings changes and levels are significant in 
explaining annual returns, and suggest that including both measures reduces measurement error in unexpected earnings. 
Ali and Zarowin (1992) show analytically that a specification in terms of both earnings changes and levels is obtained 
as an approximation for unexpected earnings when earnings are partly transitory and follow an IMA (1,1) process. 
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. measure—dominates. Because, we have no theory to guide us on which effect dominates at what 
investment-opportunity levels, we consider non-monotonic relations between ERCs and growth 
opportunities by including quadratic interaction terms E X IOS? and lagE X IOS? in the 
model. = The empirical specification below is based on Expression (1). 


CAR = by + b,E + bjlagE + b4IOS + b4E X IOS + bslagE X IOS + bglOS? + bE х IOS? 
+ bslagE X IOS? + У, Бссошго! variablesc + >, byDy+ >, bjDr4 е, (2) 
C Y 1 


where year and firm subscripts are suppressed; variables are as defined in Exhibit 2; bg, bj, 
b»,...,b; are parameter estimates; and е, is the error term. 

In Expression (2), current period earnings E and prior period earnings lagE replace UE іп 
Expression (1) to accommodate unexpected earnings with transitory (mean-reverting) components. 
By regrouping terms in Expression (2), we obtain Expression (2'): 


CAR = (бо + 5105 + 61052) + (b, + bJIOS + b,IOS?)E + (b, + b,IOS + byJOS?)lagE 
+ ` bccontrol _ variables; + > byDy + > Бур, + Ех. (2’) 
С Y I 


Expression (2') presents the coefficients on E and /арЕ as nonlinear functions of investment 
opportunities. The ERC, holding control variables constant, is estimated as the expression b, 
+ 54105 + 531052, the coefficient on E. Model 3 in Table 3 follows the form of Expression (2'), 
except that coefficient subscripts are arranged in numerical order for ease of exposition. 

In estimating 108, we recompute factor loadings, rather than use Baber et al.'s (1996) poten- 
tially obsolete factor loadings to combine JOS components. JOS has a mean (standard deviation) of 
0 (1) by construction. Including JOS and 1057 as main effects in Expression (2) ensures that 
coefficients of earnings variables are not biased by factors correlated with 108. 

In addition to growth opportunities, prior research identifies risk, earnings persistence, and 
interest rates as determinants of ERCs (Kormendi and Lipe 1987; Easton and Zmijewski 1989; 
Collins and Kothari 1989). Because these can be correlated with investment-opportunity measures, 
we mitigate potential bias in response coefficients by including BETA, PERSIST, and INTRATE as 
proxies for risk, earnings persistence, and interest rates respectively in Expression (2). These 


И An alternative approach may be to partition the sample, using exploratory techniques such as cluster analysis, into 
subsets for which each of the three hypotheses dominates. However, the resulting partitions would be ex post and 
data-driven. Instead, as discussed in Section П, we use ex ante partitioning based оп the intangible intensity of invest- 
ments, and the availability of liquid financial resources, to: distinguish between the growth information and internal 
resource hypotheses. We infer support for the noisy measure hypothesis from the slopes of relations between response 
coefficients and investment opportunities. 

As is noted later in the paper, quadratic specifications add complexity to the presentation, discussion, and interpretation 
of response coefficients. An alternative approach that accommodates non-monotonic relations uses piece-wise linear 
specifications. While piece-wise linear specifications may be somewhat easier to interpret because they comprise indi- 
vidual linear segments, they require the arbitrary selection by the researcher of break points or points of discontinuity. 
Therefore, although we repeat our analysis using piece-wise linear specifications as a robustness check, we present the 
findings for the quadratic specification as our primary results. 

13 Note that Expression (27) is mathematically equivalent to the following, where earnings changes ДЕ(=Е — Тар) and 

levels E proxy for UE and in which the sum of the coefficients of AE and E is the ERC estimate. 


CAR = (by + 105+ 5,1052) + (— by — 64105 — byIOS?) AE + ((b, + by) + (6, + b4)IOS + (by + bg)IOS?)E 


+ У, bc control variables; + >, byDy + >, bD; + є. 
C Y I 
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EXHIBIT 2 
Variable Definitions" 


CAR = the market-model-based cumulative residual stock return relative to the CRSP equally weighted 
NYSE, AMEX, NASD market index, aggregated over the one-year period beginning with the 
fourth month of the current fiscal year t; market model parameters are estimated over the year 
preceding the annual return window; 

Е = reported income before extraordinary items (#18) for the current fiscal year t, scaled by the 

beginning-of-period t market-value-of-equity (MVE) (#199 х #25); 
lagE = reported income before extraordinary items for the prior fiscal year 1 — 1, scaled by the 


beginning-of-period t MVE; 

ДЕ = E — lagE; 

CFO = cash flows from operations (CFO) (4308) for the current fiscal year 2, scaled by the 
beginning-of-period MVE; 


lagCFO = CFO for the prior fiscal year t – 1, scaled by the beginning-of-period MVE; 
ACC = accruals ((#18—#308) for the current fiscal year t, scaled by the beginning-of-period MVE; 
lagACC - accruals for the prior fiscal year t — 1, scaled by the beginning-of-period MVE; 


IOS = a measure of investment opportunities estimated as the first principal component, as in Baber et al. 
(1996), from a factor analysis of investment intensity (INVINT), growth rate of the market value of 
total assets (MVAGR), the market-to-book ratio of total assets (MKTBKASS), and the ratio of 
research and development expense to total assets (R&D); 


INVINT = investment intensity, measured as: 
Y [Capital expenditures(#30) + R&D ехрепве(#46) + Acquisitions(#129)], 
115 [Depreciation(714)], 
where m = max[1,2], depending on data availability; 
МУДОК = geometric mean annual growth rate of market value of assets, measured as: 


n | Market value of total assets(#6 — #60 + #199 х #25), 
Market value of total assets(#6 — #60 + #199 X $25), , 
where N = max[1,2,3], depending on data availability; 
MKTBKASS = market-to-book value of total assets, measured as: 
Market value of total assets (46 — #60 + #199 х #25), 
Book value of total assets (96), 
R&D = research and development expenditure to total assets, measured as: 
Research and development expense (#46), 
Book value of total assets (96), 


ВЕТА = systematic risk, estimated as the slope coefficient from a market-model regression of daily stock 
returns on the equally weighted NYSE, AMEX, NASD market index return over the one-year 
window beginning the fourth month of fiscal year t; 


PERSIST = earnings persistence, specified as 1 when the absolute value of ДЕ is above median, and 0 
otherwise; 

INTRATE = the mean long-term (> 10 years) composite treasury bond yield for fiscal year t from 
Standard & Poor's DRI Global Economics databank; 


Dy = 11 year-dummy variables for 1991 through 2001; 


(continued on next page) 
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EXHIBIT 2 (continued) 


D, = 11 industry dummy variables representing two-digit SIC code numbers 13, 20, 28, 35, 36, 37, 38, 48, 
50, 63, and 73; 
DII = intangible intensity dummy variable, specified as 1 for observations for which nonzero values for 
(R&D + Advertising Expenses)-to-Capital Expenditures ratio for fiscal year t are in the top third of 
the distribution, and as 0 when the ratio has a value of zero and when nonzero values for (R&D 
+ Advertising Expenses)-to-Capital Expenditures ratio are in the bottom third of the distribution. 
Observations in the middle third are excluded from the analysis in an effort to better distinguish 
between the high and low intangible-intensity sets and increase the power of tests. The (R&D 
* Advertising Expenses)-to-Capital Expenditures ratio is computed by dividing the sum of research 
and development expense (#46) and advertising expense (#45) by capital expenditures (#30) for the 
current year t. Missing values for research and development expense and advertising expense are 
coded as 0 when computing the ratio; and 
DELR = beginning-of-period residual liquid resources dummy variable, specified as 1 when internally 
available excess liquid resources at the beginning of the period are in the bottom third for the 
sample, and 0 when such excess liquid resources аге in the top third. Observations in the middle 
third are excluded from the analysis in an effort to enhance the distinction between the high- and 
low-excess internal liquid resources sets and increase the power of tests. Excess internal liquid 
resources are estimated as OLS residuals from the following specification of corporate liquid 
resources derived from Opler et al. (1999). 


In[(Cash, , + CFO, ,)/(Assets, | — Cash, 1)| = a9 + ayMarket-to-book-ratio, | + a,ln(Real | size, 1) 
+ аз Тога! leverage, | + ayDividend dummy, | 
 asIndustry sigma, | + agR&D/Sales,_, 

-a;Net working capital/Assets, | 


+ agCapital _expenditures/Assets,_, + 7 


where: 


(Cash, 1 + CFO, 4) / (Assets, , — Cash, 1) = a measure of the liquid resources available or anticipated at 
the beginning of fiscal year t — 1, and is defined as cash and 
marketable securities (#1) at the beginning of the fiscal year t 
plus expected CFO for fiscal year t scaled by 
beginning-of-year total assets (#6) excluding cash and 
marketable securities; where expected СРО is proxied by the 
realized CFO (#308) for year t— 1; 

Market-to-book-ratio, | = the same as MKTBKASS (defined above) for year t— 1; 

Real size, , = the book value of total assets (76) scaled by the Consumer Price Index for all Urban 

Consumers (Bureau of Labor Statistics 2006) both at the beginning of fiscal year 5 

Total leverage, 1 = the ratio of the book value of total debt (#181) to total assets at the beginning of 
fiscal year t; 

Dividend dummy, , = a dummy variable coded 1 when a cash dividend is paid out in the prior fiscal year 

f — 1, and 0 if no cash dividend is paid; 

Industry sigma, | = a measure of cash flow volatility in year t— 1 specified as the standard deviation of 
net income before extraordinary items (#18) less common dividends (#21) plus 
depreciation and amortization expense (#14) estimated for year t— 1 within the 
two-digit SIC code; 

R&D! Sales, = the research and development expense (#46) scaled by net revenues (#12), both for prior 

year t— 1; 


(continued on next page) 
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EXHIBIT 2 (continued) 

Net working capital / Assets, | = the net non-cash working capital scaled by total assets, both at the 
beginning of year t, where non-cash working capital is defined as 
current assets (#4) less current liabilities (85) less cash and marketable 
securities; 

Capital expenditures | Assets, ., = capital expenditures (#30) in fiscal year г — 1 scaled by total assets at 
the beginning of year f; 

In (.) = the natural logarithm operator; and 

89,...,8g = regression parameters and 7 is the error term. 


* The subscript Е represents the current period. Compustat data item numbers are in parentheses alongside each variable. 
We follow Collins and Kothari (1989) in using systematic risk (Beta) as the measure of risk, and long-term government 
bond-yields to proxy for risk-free interest rates. 


variables appear in the specification as main effects and in interaction with current (E) and lagged 
earnings (lagE). 

We define PERSIST as a binary measure, based on whether magnitudes of earnings changes 
are large (above median) or small. Freeman and Tse (1992), and Lipe et al. (1998), find that large 
earnings changes are less persistent than small changes. Although crude, this measure has minimal 
data requirements relative to time-series-based alternatives.!^ 

Year and industry dummy variables help control for mean effects of remaining correlated, 
omitted variables. We assign dummy variables to 11 two-digit SIC code categories, each repre- 
senting at least 2 percent of the sample. 


Specification to Examine Relations between Investment Opportunities and CFO and Accrual 
Response Coefficients 


We use Expression (3) to examine how CFO and accrual response coefficients vary with 
investment opportunities. Expression (3) follows when earnings in Expression (2') are disaggre- 
gated into CFO and accruals: 


CAR = co + CIOS + c4IOS? + c4CFO + с,СЕО X IOS + с5 СЕО х IOS? + cglagCFO 
+ c;lagCFO х IOS + cglagCFO X IOS? + cgACC + cq9ACC X IOS + c, ACC х IOS? 


+ судара СС «сү авАСС X IOS + c4lagACC X IOS? + > сссопіго] _ variables; 
с 


>, суру+ >, си); + Є, (3) 
Y I 


where firm and year subscripts are suppressed; variables are defined in Exhibit 2; co, Сү, С2,...,Су 
are parameter estimates; and &, is the error term. 

Dechow's (1994) finding of large negative first-order serial correlations for both CFO and 
accruals indicates the presence of substantial mean reversion in both earnings components, and 
supports the use of the "current and lagged" specification to considers transitory elements in both 


'* We obtain similar results with Ou and Penman's (1989) binary measure of persistence based on price-earnings ratios. 
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CFO and accruals. Holding control variables constant, we obtain expressions for CFO and accrual 
response coefficients specified as сз + c4IOS -- cJIJOS? and со+с10105 + c,JOS*, respectively, 
from Expression (3) above. 


IV. SAMPLE SELECTION AND DESCRIPTIVE STATISTICS 


Estimation of cumulative abnormal returns requires market model parameter estimates, which 
we obtain using prior-year data. Thus, we require daily returns from CRSP for at least two 
consecutive years (beginning the fourth fiscal month) during the period 1989 through 2001. We 
require two consecutive years of financial data on Standard & Poor's Compustat to compute 
current and lagged financial variables. We begin with fiscal 1990 to ensure that CFO is reported 
under SFAS No. 95. Following Baber et al. (1996) and Gaver and Gaver (1993), we exclude 
utilities (SIC 49) and banking institutions (SIC 60). Three procedures mitigate the effects of 
influential observations. First, we exclude observations with extreme values for JOS components 
INVINT, MVAGR, MKTBKASS, and R&D, defined as values greater than 100, 5, 30, and 1, 
respectively as in Baber et al. (1996). Second, we reduce outliers created by scaling with small 
market values of equity (MVE) by excluding observations with beginning-of-year stock price 
below $1.00. Third, following Easton and Harris (1991) and Cheng et al. (1996), we exclude 
observations for which MVE-scaled changes and levels of earnings, CFO, and accruals exceed 
1.50. Our sample comprises 46,623 firm-years over fiscal years 1990-2001. Data are adjusted for 
stock dividends and splits. 

Descriptive statistics are in Table 1, Panel A. Sample statistics for financial and market 
performance measures are comparable to statistics reported in other large sample studies such as 
Collins and Kothari (1989) and Dechow (1994), although sample firms are smaller in size. Median 
MVE is $141.3 million (Table 1, Panel B), substantially smaller than median MVEs of $245.3 
million, $186.0 million, and $1,555.7 million reported by Collins and Kothari (1989), Ahmed 
(1994), and Amir and Lev (1996), respectively, even without inflation adjustment. Sample firms, 
although smaller than in prior studies, are larger than Compustat population firms, possibly be- 
cause the two-year minimum data requirement excludes very small firms (Table 1, Panel B). 
Financial performance is comparable for sample firms and the Compustat population (Table 1, 
Panel B). Pearson and Spearman correlations (Table 1, Panel C) between CFO and accruals are 
substantial and negative, as in prior studies. The sample is broadly distributed across industries 
(Table 2). 


V. RESULTS 
Relations between Investment Opportunities and Earnings Response Coefficients 


Table 3, Panel A, presents results for two restricted specifications of Expression (2) (Models 
1 and 2) and the full specification (Model 3). Both Models 1 and 2 exclude 1052 and its interaction 
variables. Model 1, but not Model 2, restricts coefficients on current earnings (Е) and its interac- 
tions to respectively equal coefficients on lagged earnings (lagE) and the corresponding interac- 
tions of lagged earnings. Thus, earnings changes substitute for current and lagged earnings in 
Expression (3) resulting in Model 1. Model 1 includes ДЕ as a main effect and in interaction with 
IOS, and BETA, PERSIST, and INTRATE, and their interactions with AE appear as control vari- 
ables. We present Models 1 and 2 for comparisons with Collins and Kothari (1989) and other prior 
studies. All models include year and industry dummy variables. We do not report coefficient 
estimates for control variables, and industry, and year dummies. Significance tests use Huber- 
White t-statistics, which are heteroscedasticity-consistent and allow for cross-sectional depen- 
dence in regression residuals within each year (Huber 1967; White 1980; Bernard 1987). 
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TABLE 2 
Industry Distribution for Sample Firms 
Two-Digit SIC Codes and Industry (Number of Firms) 


01—09 Agricultural and Forestry (34) 

10-14 Mining, including Oil and Gas Exploration (402) 
15—17 Construction (116) 

20-21 Food and Tobacco Products (200) 

22—23 Textile and Apparel (143) 

24—25 Lumber, Wood, and Furniture Products (96) 
26—27 Paper, Printing, and Publishing (208) 

28 Chemicals and Allied Products (633) 

29 Petroleum Refining (48) 

30—31 Rubber, Plastic, and Leather Products (135) 

32 Stone, Clay, Glass, and Concrete Products (55) 

33 Primary Metal Industries (137) 

34 Fabricated Metal Industries (122) 

35 Industrial and Commercial Machinery including Computing Equipment (595) 
36 Electrical Machinery and Equipment (651) 

37 Transportation Equipment (176) 

38 Instruments (557) 

39 Miscellaneous Manufacturing (101) 

40—47 Transportation Services (218) 

48 Communication Services (358) 

50 Durable Goods— Wholesale (251) 

51 Non-Durable Goods— Wholesale (124) 

52—59 Retail— Various (623) 

61-62 Brokerage and Credit Services (197) 

63 Insurance (226) 

64—67 Other Financial Services (272) 

70 Hotels and Lodging Services (42) 

72 Personal Services (23) 

73 Business Services (1117) 

75 Automobile Repair and Services (21) 

76 Miscellaneous Repair Services (9) 

78—79 Motion Pictures and Other Entertainment Services (165) 
80—87 Health, Legal, Educational, and Consultancy Services (442) 
99 Others (54) 

Total = 8551 


Kumar and Krishnan 


In Model 1, coefficient аҙ (1.611; p = 0.01) on AE indicates that the marginal ERC, holding 
control variables constant, is significantly positive for the average (zero JOS) firm and confirms a 
large volume of prior evidence. Coefficient a, (0.131; p = 0.01) on the AE X JOS interaction 
confirms the Collins and Kothari (1989) finding that ERCs increase with investment opportunities. 
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The positive relation between investment opportunities and ERCS reported above is not rep- 
licated in Model 2. In Model 2, the average firm's marginal ЕКС (coefficient 6, on E), is positive 
and significant (1.537; р = 0.01) and comparable to coefficient аз on AE in Model 1. However, 
the coefficient Bs on E X IOS (0.045, p > 0.10), is not statistically significant. That is, while ERCs 
estimated by both Models 1 and 2 are similar for the average firm, ERCS increase with investment 
opportunities as per Model 1 but do not vary with them in Model 2. A potential explanation for 
this difference in slopes is that, in the presence of transitory earnings, measurement error is more 
substantial in AE, the unexpected earnings proxy in Model 1, than in the linear combination of 
current earnings E and lagged earnings lagE, which is the unexpected earnings proxy in Model 2 
(Ali and Zarowin 1992; Pfeiffer and Elgers 1999). If so, then ERCs can be biased in Model 1. If 
the measurement error is correlated with investment opportunities, then relations between invest- 
ment opportunities апа ERCs can be biased. Negative, statistically significant correlations (-0.117 
(Pearson), —0.173 (Spearman)) between the earnings persistence dummy (coded 1 for large, tran- 
sitory earnings changes) and JOS (see Table 1, Panel B) suggest that bias may indeed exist in such 
relations estimated from Model 1. 

The lack of significance of the coefficient on E X IOS suggests that on average ERCS do not 
increase significantly as investment opportunities increase. However, in the context of the oppos- 
ing predictions of the growth information and internal resource hypotheses on the one hand and 
the noisy measure hypothesis on the other, the average result documented above may not be 
representative of the entire range of investment opportunities, or for relations with investment 
opportunities for CFO and accrual response coefficients. In other words, the lack of significant 
variation in ERCs with investment opportunities documented by Model 2 may merely reflect 
offsetting effects of direct and inverse relations between ERCs and investment opportunities over 
different parts of the investment-opportunity range and/or offsetting effects of relations between 
growth opportunities, and CFO and accrual response coefficients. For example, if the internal 
resource hypothesis is the primary determinant of CFO response coefficients and the noisy mea- 
sure hypothesis largely determines accrual response coefficients, then relations with investment 
opportunities for the two response coefficients will diverge and may be offsetting. We provide 
further evidence to address these issues. 

Model 3 follows Expression (2'). The expression ys + Xg/OS + Y;IOS^, which is the coeffi- 
cient of E (see Model 3 in Table 3, Panel А) indicates the marginal relation between ERCs апа 
growth opportunities. же is the marginal ERC for the average (zero) JOS firm, хе indicates the 
underlying linear trend in ERC with JOS, and x; represents the rate of change in this trend. 

Coefficients х; and хе provide direct estimates of the level and rate of change of ERCs for 
105 = 0 only, because both levels and rates of changes in ERCs vary with JOS in Model 3. 
Therefore, we report ERCs levels and rates of change at six representative JOS levels of —1.0 
through 4.0 at increments of 1.0 (see Table 3, Panel B). The extreme values represent the 0.6th and 
99.0th percentiles of the distribution of JOS— which has mean zero and unit standard deviation by 
construction—and reflect its rightward skew. We estimate ERCs using the expression Xs 
+ YglOS + х1О5?, and rates of change using its derivative, хе + 243105. We use the parameter 
variance-covariance matrix to generate test statistics and significance levels. 

The increase and subsequent decline in ERCs with investment opportunities is clearly evident 
in the estimated values. More importantly, both the rates of increases at the lower JOS levels of 
-1.0 and 0.0 and the rates of declines at the higher 705 levels of 3.0 and 4.0 are statistically 
significant (р < 0.05 at JOS = —1.0, 3.0, and 4.0; p < 0.10 at JOS = 0.0). 

Results for relations between investment opportunities and ERCs from Model 3 are summa- 
rized in column (4) of Exhibit 3, Panel A. The positive relation between investment opportunities 
and ERCs documented above for low JOS values indicates that the growth information hypothesis, 
or the internal resource hypothesis, or both predominate in explaining such relations at these 
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levels. On the other hand, the observed negative association for high investment-opportunities 
firms suggests that the noisy measure hypothesis dominates at high 105 levels. A potential expla- 
nation for the increase in noise as investment opportunities increase lies in the increasing intan- 
gible intensity of investments as growth opportunities increase, a finding that we document later in 
this section (see footnote 15). As we observe in Section П, measurement error in both CFO and 
accruals is likely larger when investments are intangible. 


Relations between CFO and Accrual Response Coefficients and Investment Opportunities 


Results for Expression (3) are in Table 4, (Model 4). As in Table 3, Panel A presents param- 
eter estimates. Panel B presents estimated CFO and accrual response coefficients, and differences 
between the two at selected 105 levels. Panel C presents rates of changes in CFO and accrual 
response coefficients at these JOS levels. 

The estimated functional relationship of the CFO (accrual) response coefficient with invest- 
ment opportunities is indicated by the expression 6; + 6,105 + 8.105“ (6) + 6,108 + 6,1082). 
Results in Panel A show that the marginal CFO response coefficient (63) and accrual response 
coefficient ( &) for the average (zero) JOS firm are positive and significant (1.778 (p = 0.01) and 
1.241 (p = 0.01), respectively). The average 108 firm's accrual response coefficient is 30 percent 
((1.778 — 1.241) / 1.778) smaller than the CFO response coefficient (p = 0.01). This result is in 
line with previous long-window studies, which typically find stronger return responses to CFO 
than accruals on average (Bowen et al. 1987; Ali 1994). 

Relations between both CFO and accrual response coefficients, and investment opportunities 
are concave, as the negative and significant coefficients of CFO X IOS? (8; = —0.032; р < 0.01) 
and ACC х IOS? (6, --0.034; p < 0.05) indicate. The relations are plotted in Figure 1. 

CFO and accrual response coefficients for selected 105 levels of —1.0 through 4.0 at incre- 
ments of 1.0 are reported in Panel B (columns 2 and 4, respectively). All are statistically signifi- 
cant at the 5 percent level or better with the exception of the accrual response coefficient at 
IOS =4.0, which is significant at the 10 percent level (see columns 3 and 5, respectively, for 
t-values). CFO response coefficients are significantly larger than accrual response coefficients at 
all reported 105 levels except for 108 = 4.0 (see columns 6 and 7) and differences increase from 
26.6 percent of accrual response coefficients at JOS = —1.0 to 125.8 percent at JOS = 3.0. The lack 
of significance of the difference between the two response coefficients at 105 = 4.0, despite a 
larger magnitude than differences at other levels, appears to be attributable to high standard errors, 
potentially driven by measurement error in CFO and accruals, and/or sparse data. The larger 
magnitudes of CFO response coefficients relative to accrual response coefficients for much of the 
IOS range, supports hypotheses H1 pie and H2pj;g, and hence, both the growth information and 
internal resource hypotheses. 

CFO response coefficients increase at statistically significant rates for 105 levels at and below 
1.0 (see columns 2 and 3 of Table 4, Panel C). About 90 percent of the sample observations fall in 
this 105 range. Rates of change of CFO response coefficients are not statistically significant at 105 
levels of 2.0 and higher. On the other hand, accrual response coefficients do not change signifi- 
cantly at 105 levels of 1.0 and below, but decline at significant rates (p « 0.05) at 105 levels of 
2.0 and higher (see columns 4 and 5). 

The finding that CFO response coefficients vary directly with investment opportunities at 
lower 108 levels supports sub-hypotheses H1C and H2C and suggests that the growth information 
hypothesis and the internal resource hypothesis dominate at these levels. However, the lack of 
association between accrual response coefficients and investment opportunities at these levels 
(H1A, H2A, and H3A are not supported) suggests that, for accruals, either the effects of noise (the 
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Panel À: For Aggregate Sample 


EXHIBIT 3 


Summary of Findings 


Findings for Assoclations between Investment 


Opportunities and... 


(2) 
Cash Flow 
Response 
(1) Coefficients 
Hypotheses (CRCs) 
Growth HIC: Positive 
information association 
hypothesis SUPPORTED 
at LOW JOS 
levels (105 
=~ 1.0, 0.0, 1.0). 
Internal resource H2C: Positive 
hypothesis association 
SUPPORTED 
at LOW 105 
levels (JOS 
z —1.0, 0.0, 1.0). 
Noisy measure H3C: Negative 
hypothesis association NOT 
SUPPORTED. 
Table references See Table 4, 
for results Panel C, 
summarized columns 
above (2) and(3). 
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HIA: Positive 
association NOT 
SUPPORTED. 


824: Positive 
association NOT 
SUPPORTED. 


H3A: Negative 
association 
SUPPORTED 
at HIGH 
IOS levels 
(IOS = 2.0, 3.0, 
4.0). 


See Table 4, 
Panel C, columns 
(4) and (5). 


1019 
(5) 

(4) Predictions for 
Earnings Differences 
Response between CRCs 

coefficients and ARCs 
(ERCs) (CRC ~ ARC) 
) 
HIE: Positive На: Positive 
association difference 
SUPPORTED SUPPORTED at 
at LOW IOS ALL EXCEPT 
levels (108 HIGHEST JOS 
ш--1.0, 0.0). (IOS = 4.0) level 
H2E: Positive H2pji: Positive 
association difference 
SUPPORTED SUPPORTED at 
at LOW IOS ALL EXCEPT 
levels (105 HIGHEST JOS 
=~ 1.0, 0.0). level (i.e., except 
IOS = 4.0). 
H3E: Negative No prediction 
association 
SUPPORTED 
at HIGH 
IOS levels 
(IOS = 3.0, 4.0). 
See Table 3, 
Panel B, columns 
(4) and (5). 


(continued on next page) 
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EXHIBIT 3 (continued) 
Panel B: For Partitions by Intangible Intensity" 


Holding Investment-Opportunities Constant, ... 


Hypothesis CRCs аге... ARCS are... 
Internal resource НАС: Higher CRCs when НАА: Higher ARCs when 
hypothesis intangible intensity is high— intangible intensity is high— 
SUPPORTED at all 108 NOT SUPPORTED. 


levels except extremes (108 
=0.0, 1.0, 2.0, 3.0). 


Noisy measure Н5С: Lower CRCs when НБА: Lower ARCs when 
hypothesis intangible intensity is high— | intangible intensity is high— 
NOT SUPPORTED. SUPPORTED at intermediate 
IOS levels (108 = 0.0, 1.0). 
Table references See Table 5, Panel B, See Table 5, Panel B, 
for results Sub-Panel III. Sub-Panel Ш. 
summarized 
above 


Panel C: For Partitions by the Availability of Excess Liquid Resources" 


Holding Investment-Opportunities constant, ... 


Hypothesis CRCs аге... ARCS are... 

Internal resource H6C: higher CRCs when НбА: higher ARCs when 
hypothesis excess liquid resources are excess liquid resources are 

low—SUPPORTED for low—SUPPORTED for 
intermediate 105 levels (105 intermediate JOS (IOS = 2.0, 
=1.0, 2.0, 3.0). 3.0). 

Table references See Table 6, Panel B, See Table 6, Panel B, 
for results Sub-Panel Ш. Sub-Panel III. 
summarized 
above 


* Because of the nonlinear specifications of CRCs, ARCs, and CRC ~ ARC differences, statistical inferences about levels 
and rates of changes of ERCs cannot be made directly from the model coefficients in Panels A of Tables 3-6. Therefore, 
findings are based on response coefficients estimated at six representative JOS levels from —1.0 through 4.0 in incre- 
ments of 1.0. 


Intangible-intensity and excess liquid resources are defined in Exhibit 2. 
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TABLE 4 


Regressions of Cumulative Abnormal Stock Returns on Current and Lagged Operating Cash 
Flows (CFO) and Accruals (ACC), Conditional on the Size of the Investment Opportunity Set 
(n = 46,623) 


Model 4) CAR = & + 5,105 + 6105? + &CFO + 6,СЕО X IOS + &CFO X IOS + &lagCFO + GlagCFO 


X IOS + &lagCFO X IOS? + &ACC + бра СС X IOS + 6 АСС X IOS? + 6. lagACC 
+ GjylagACC X IOS + б. йарАСС X IOS? + Хсбесопно! _ variablesc + ZyóyDy 


+ 2,5,0 + es 


Panel A: Coefficients 


Independent Huber- White 
Variables/Coefficients" Coefficients | t-statistics 
Intercept / & —0.287 -1.72 
IOS! ô -0.122 -7.44%%% 
IOS? 6, 0.007 2,15 558 
Parameters of CFO response (СЕО 8, 1.778 457 
оте СЕО х IOS! 8, 0.232 2.73** 
opportunities CFO X 105? | 6; —0.032 23 5]*** 
lagCFO | à — 1.926 —4,75*** 
lagCFO Х 1081 6; —0.329 -4,34%%% 
lagCFO х IOS? | 8, -0.007 -0.44 
Parameters of accrual ACC! & 1.241 3.62*** 
то 2 АСС х 1081 бу 0.011 0.28 
investment opportunities ACC х IOS? | бі) -0.034 -246** 
lagACC! бі -1.786 —4.47*** 
lagACC х IOS! 8,5 -0.221 -49]*** 
lagACC х IOS? | ба 0.032 1.27 
R? 0.0623 
Panel B: CRCs and ARCs at Selected IOS Values? 
(2) (3) (4) (5) (7) 
СЕС» Ниђег- ARCS Huber- (6) Huber- 
(1) (6, + 6108 White + (5+ 6,105 White t- CRCs – White t- 
IOS 464052) statistics  +6,,JOS*) statistics ARCs statistics 
-1.0 1.514 422*** 1.196 3.32*** 0.318 5.85*** 
0.0 1.778 A ТЕ 1.241 3.62*+* 0.537 9.23%+** 
1.0 1.978 489*** 1.218 3.70*** 0.760 6.39* *** 
2.0 2.114 4,82%%% 1.127 3,52*** 0.987 5.07*** 
3.0 2.186 4.63*** 0.968 3.02** 1.218 433*** 
4.0 2.194 4.35*** 0.741 2.15* 1.453 1.62 
(continued on next page) 
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TABLE 4 (continued) 


Panel С: Rates of Changes in CRCs and ARCs at Selected IOS Values" 


(2) (4) 
Rate of Rate of 
Change of (3) Change of (8) 
CRCs Huber- ARCs Huber- 

(1) (б; White t- (бю White | 
108 + 265105) statistics  -26,/05) statistics 

-1.0 0.296 2.99** 0.079 1.39 

0.0 0.232 2.73** 0.011 0.28 

1.0 0.168 2.30** -0.057 —1.46 
2.0 0.104 1.62 —0.125 а 
3.0 0.040 0.66 – 0.193 225277 
4.0 -0.024 —0.42 -0.261 —2.57** 


ЖЖЖ Ж * Indicate two-tailed significance at the 0.01, 0.05, and 0.10 levels, respectively, for all individual coefficients and 
coefficient differences. 
* Variables are as defined in Exhibit 2. 


5 Coefficient estimates for control variables, and industry and year dummy variables, are not reported in the interest of 
parsimony and ease of exposition. These results are available from the authors. 


^ Because of the nonlinear specification of CRCs and ARCs in Model 4, statistical inferences about levels and rates of 
changes of CRCs and ARCs cannot be made directly from the model coefficients in Panel A. Therefore, in Panel B, we 
present estimates for CRCs, ARCs, and CRC – ARC differences, along with Huber-White t-statistics, at six represen- 
tative 108 levels (—1.0 through 4.0 at intervals of 1.0) that span the range of 108 levels in the sample. These IOS levels 
are the same as the levels used in Table 3, Panel B. Estimates for rates of changes of CRCs and ARCS, and related test 
statistics for these six JOS levels are presented in Table 4, Panel C. The expressions for rates of change of CRCs and 
ARCs in columns (2) and (4) of Panel С are obtained as the first derivatives with respect to JOS of the expressions for 
CRCs and ARCSs in columns (2) and (4), respectively, of Panel B. 


noisy measure hypothesis) offset effects of the growth information and internal resource hypoth- 
eses or that none of the three hypotheses hold. 

A. similar, potentially offsetting effect of measurement error in CFO appears to characterize 
CFO response coefficients at high JOS levels (105 = 2.0 through JOS = 4.0) such that they level off 
and do not vary significantly with investment opportunities. On the other hand, the effect of the 
noisy measure hypothesis appears to dominate any effects of the other two hypotheses for accruals 
at high 105 levels, causing accrual response coefficients to decrease as investment opportunities 
increases. That is, sub-hypothesis НЗА is supported at high JOS levels. 

Results for the relations between investment opportunities and CFO and accrual response 
coefficients are summarized in columns (2) and (3) of Exhibit 3, Panel A. The growth information 
and/or the internal resource hypotheses predominate in determining relations between investment 
opportunities and CFO response coefficients, especially at low JOS levels, while the noisy measure 
hypothesis plays the primary role in relations between investment opportunities and accrual re- 
sponse coefficients, particularly at high 105 levels. Furthermore, the positive association between 
investment opportunities and ERCS at low JOS levels documented in Table 3 is driven primarily by 
relations between investment opportunities and CFO response coefficients. On the other hand, the 
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FIGURE 1 
Graph of CFO Response Coefficients (CRCs) and Accrual Response Coefficients (ARCs) 
versus Investment Opportunities Estimated from Model 4 (Table 4)" 


= СКСв: CFO responsa coefficients 
— --ARCs: Accrual response coefficients 


2.00 


0.50 





0.00 


99992292 9 


8 СЕСв and ARCs are estimated as in Table 4, Panel B, using the expressions 6; + 6,105 + 61052 and 6; 
+ 810105 + & 1058, respectively. As discussed in Section III, these expressions represent the coefficients of 
CFO and ACC in Model 4 and estimate marginal stock return responses to unexpected CFO and accruals 
conditional on JOS . 


negative association between investment opportunities and ERCs at high JOS levels is largely 
attributable to relations between investment opportunities and accrual response coefficients. 


Tests to Distinguish among Hypotheses 


Partition by the Intensity of Intangible Investments 

Results for Expression (3) estimated for partitions on the intangible-intensity of investments 
are presented in Table 5. We measure intangible-intensity as the ratio of R&D and advertising 
expenditures to capital expenditures. The binary variable ЮП is coded 1 for high-intangible- 
intensity observations, specified as the highest third of nonzero high-intangible observations. DII 
is 0 for the lowest third or if intangible-intensity is zero. Observations in the middle third are 
excluded. We estimate Expression (3) for both the high and low intangible-intensity sets jointly in 
Model 5 (Table 5), using DII to distinguish the two samples. DH enters the model both as а main 
effect and in interaction with current and lagged CFO and accruals, 105, and their interactions. 
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Model parameters are reported in Table 5, Panel А. Note that Model 5 reduces to Expression 
(3) for low (high) intangible-intensity observations when DII = 0 (DII = 1). Coefficient estimates 
are reported in columns (2) and (3) of Table 5, Panel A, for low and high intangible-intensity 
observations respectively, and are based on these substitutions for DH. Reduced specifications 
obtained through such substitutions are shown in footnote b of Table 5. 

Interpretations of coefficients are as in Table 4. Estimated CFO (accrual) response coefficients 
as functions of JOS are indicated by the expression ya + (4105 + 0105? (yo+ (1105 
+ үл 105% for low intangible-intensity observations (DII « 0). Substituting DI/- 1 for high 
intangible-intensity observations in Model 5 in Table 5 yields (45 + Vig) + (+ Wg IOS + (45 
+ YOSE | (hy + yoa) + (Wig + Yas HOS + (V ОЗ) as the expression for CFO [accrual] 
response coefficients. Figure 2 provides а graphical representation of relations between investment 


FIGURE 2 
Graph of CFO Response Coefficients (CRCs) and Accrual Response Coefficients (ARCs) 
versus Investment Opportunities Estimated from Model 5 (Table 5) for High and Low 
Intangible-Intensity Firm-Years* 
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* CRCs(ARCS) are estimated as in Table 5, Panel B. CRCs [ARCs] for low intangible-intensity observations 
are estimated using the expression ya + J4IOS + 144052 [ us + (105 + уд 11052] and for high intangible- 
intensity observations using the expression (з + Vig) + (а + Wg LOS + (45 + dog LOS?[ (Uis + toa) + (удо 
+ 59108 + (di 4261057]. As discussed in Section III, these expressions represent coefficients of CFO 
and ACC in Model 5 for low and high intangible-intensity observations, respectively, and estimate marginal 
stock return responses to unexpected CFO and accruals conditional on 708 and intangible intensity of 
investments. 
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opportunities and CFO and accrual response coefficients for high and low intangible-intensity 
observations. 

JA Figure 2 suggests that CFO response coefficients for both high and low intangible-intensity 
firms are comparable at low 105 levels, but CFO response coefficients for high intangible- 
intensity firms increase more rapidly and remain at higher levels than those for low 
intangible-intensity firms except at very high JOS levels. Accrual response coefficients for 
high intangible-intensity firms are substantially lower than those for low intangible-intensity firms 
at intermediate 108 levels but not at the extremes. These observations are supported by the 
statistical evidence in Panels B of Table 5. Table 5, Panel B reports estimated CFO response 
coefficients (column (4)) and accrual response coefficients (column (6)) for low and high 
intangible-intensity observations for 108 values ranging from —1.0 through 4.0 in Sub-Panels I 
and II, respectively. Sub-Panel III reports differences in CFO response coefficients and accrual 
response coefficients between the high and low intangible-intensity observation sets. Huber-White 
t-statistics are reported to the right of the estimated response coefficients in columns (5) and (7) 
respectively. 

Evidence in Sub-Panels I and П of Table 5, Panel B 15 consistent with Panel B of Table 4. 
CFO and accrual response coefficients are positive and significant at all reported 105 levels for 
both low and high intangible-intensity observations, with the exception of 108 = 4.0 for low 
intangible-intensity firms. 

Sub-Panel III of Table 5, Panel B shows that CFO response coefficients are significantly 
higher (р < 0.05 or better) for high intangible-intensity observations for intermediate JOS levels of 
0.0 through 3.0, but not at the extreme JOS levels of ~1.0 and 4.0. At JOS = —1.0, the difference 
іп CFO response coefficients (1.510 — 1.524 = —0.014) is neither material ((0.014/ 1.524 = 0.9 
percent of CFO response coefficients for low intangible-intensity observations) nor significant. At 
IOS — 4.0, the difference is larger in magnitude than at other JOS levels (the high intangible- 
intensity CFO response coefficient is 82 percent (0.988/1.201) larger than the low 
intangible-intensity CFO response coefficient) but not statistically significant, likely because of 
larger standard errors. In sum, over a substantial range of 105 levels, CFO response coefficients 
for high intangible-intensity observations significantly exceed those for low intangible-intensity 
observations. Moreover, these differences are also material in magnitude, ranging from 11 percent 
(0.198 / 1.806) of low intangible-intensity CFO response coefficients at 105 = 0.0 to almost 50 
percent (0.799 / 1.612) at JOS = 3.0. These results are consistent with the internal resource hy- 
pothesis as embodied in sub-hypothesis H4C. They do not support sub-hypothesis H5C of the 
noisy measure hypothesis, and indicate that the effect of measurement error in CFO is not a 
dominant factor in determining differences between high versus low intangible-intensity firms in 
CFO response coefficients.. 

Comparisons in Sub-Panel III of Table 5, Panel B show that accrual response coefficients for 
high intangible-intensity observations are significantly lower than those for low intangible- 
intensity observations at intermediate reported JOS levels of 0.0 and 1.0. Differences are not 
significant at other reported 105 levels. These results suggest that the effect of measurement error 
in accruals on relations between investment opportunities and accrual response coefficients is 
more substantial for high intangible-intensity observations, at least at intermediate /OS levels. 
Thus, the noisy measure hypothesis dominates in determining accrual response coefficient differ- 
ences between high and low intangible-intensity observations, supporting sub-hypothesis H5A. In 
sum, these results clearly support both the internal resource hypothesis with regard to CFO 
response coefficients and the noisy measure hypothesis with regard to accrual response coeffi- 
cients. Results are summarized in Exhibit 3, Panel B. 

A concern with the above analysis is that R&D expense is a component of both the investment 
opportunities measure (105) and the intangible-intensity measure (ОИ) which is the partitioning 
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variable. If correlations between JOS and ОИ are substantial, then partitioning on intangible- 
intensity can result in large differences across the partitions on 105 as well. If so, then differences 
in CFO and accrual response coefficients attributed to differences in intangible-intensity may 
merely reflect differences in JOS. Thus, we repeat the above analysis using a second investment 
opportunities measure (1082) that is the first principal component of the two 108 constituents 
MKTBKASS (market-to-book ratio of assets) and MVAGR (asset growth rate), which do not in- 
clude R&D expense. We retain ОИ as the intangible-intensity partitioning variable. Results are 
qualitatively similar to those using IOS. Thus, results reported in Table 5 do not appear to be 
driven by differences in investment opportunities across the intangible-intensity partitions. 


Partition by the Availability of Excess Liquid Resources 


Table 6 presents results for Expression (3) partitioned by the extent that liquid resources are 
available to meet investment needs. We use Opler et al.'s (1999) model of corporate holdings of 
liquid assets to develop a measure of excess liquid resources. Opler et al. (1999) model liquid asset 
holdings—cash and marketable securities—at the beginning of a fiscal period as a function of 
operating and investment needs for the period, including capital expenditures, growth opportuni- 
ties, working capital, and business and financial risk. We modify Opler et al.'s (1999) measure by 
adding expected CFO for the period. Thus, we derive a more comprehensive measure of 
beginning-period liquid resources that encompasses both liquid resources on hand and expected 
during the current year. We use prior period actual CFO to proxy for expected CFO for the current 
year, thus assuming a parsimonious random-walk characterization for the CFO time-series 
process.” We specify the residuals from the re-estimation of the Opler et al. (1999) model using 
the modified liquid holdings measures, as the measure of excess liquid resources. Exhibit 2 
describes the specification used to estimate residual excess liquid resources (see the definition of 
the dummy variable DELR). 

We partition the sample into three groups by rank order of the residuals. We specify a binary 
variable DELR, coded 0 for the largest (most positive) residuals, and 1 for the smallest residuals. 
The middle third is excluded from the sample. Thus, observations with DELR coded 1 are the most 
liquidity-constrained and those with РЕГЕ coded 0 are the least constrained." 

Results reported in Table 6 are estimated using the full specification of Model 6. Model 6 is 
similar to Model 5 (Table 5) except that DELR replaces DII. As in Table 5, model parameters are 
presented in separate columns in Table 6, Panel A for the low (DELR = 1 in column (3)) and high 
(DELR = 0 in column (2)) excess liquid resource observations. Interpretations of coefficients and 
CFO and accrual response coefficient functions are as in Table 5. Figure 3 graphs relations 
between investment opportunities and CFO and accrual response coefficients for the two sets of 
observations. 


15 Pearson (Spearman) correlations between 1052. and DII are only 0.146 (0.070), and considerably lower than correlations 
of 0.463 (0.448) between JOS and DII. Thus, concerns that partitioning on ОИ leads to spurious partitioning on 
investment opportunities should be mitigated. 

15 Results are insensitive to excluding expected current period CFO from the liquid resource measure. Results are also 
similar when the raw liquid resource balance (beginning-of-year cash and marketable securities) or raw available and 
anticipated liquid resources (beginning-of-year cash and marketable securities plus prior year CFO) are used instead of 
residuals from the Opler et al. (1999) model to partition the sample on internal liquid resources. Results are robust to the 
substitution of IOS as the growth measure in the Opler et al. (1999) model instead of the market-to-book ratio and the 
R&D expense-to-sales ratio. Finally, results are also similar when the two measures of growth opportunities are entirely 
excluded from the Opler et al. (1999) model in estimating excess internal liquid resources. 

77 Correlations between the intangible-intensity dummy variable DII and the excess internal liquid resources dummy 
variable DELR are relatively low at —0.149. Thus, partitions on these two variables appear to be relatively orthogonal. 
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Figure 3 shows that CFO response coefficients for firms with low excess liquid resources 
begin below those for high excess liquid resources at low JOS levels, but surpass them at average 
IOS levels, and remain greater than high excess liquid resources CFO response coefficients at 
high JOS levels. A similar pattern is observed for comparisons of accrual response coefficients for 
low and high excess liquid resources firms. Table 6, Panel B provides statistical comparisons to 
complement the observations from Figure 3. Estimated CFO and accrual response coefficients are 
reported in Table 6, Panel B for both high and low excess liquid resources observations for JOS 
levels of —1.0 through 4.0 at 1.0 intervals. CFO response coefficients are positive and statistically 
significant at all six 108 levels, increasing from 1.741 to 3.080 for the low excess liquid resources 
observations (see Sub-Panel IL, column 4) and declining from 2.033 to 1.682 for the high excess 


FIGURE 3 
Graph of CFO Response Coefficients (CRCs) and Accrual Response Coefficients (ARCs) 
versus Investment Opportunities Estimated from Model 6 (Table 6) for Firms with High and 
Low Excess Liquid Resources " 


— —— CRCs: Observations with high excess Ёс Ч resources 
-----АҚСв: Observations with high excess liquid resources 
= CRCs: Observations with low excess liquid resources 
— - -ARCs: Observations with low excess Kquid resources 
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* CRCs and ARCs are estimated as in Table 6, Panel B. CRCs [ARCs] for high excess liquid resources obser- 
vations are estimated using the expression кз + x4JOS + ksIOS? | ко + «q9IOS + kj,IOS? and for low excess 
liquid resources observations using the Expression (кз + куз) + (ка + кі) 105+ (ке + ко)? |(ко 
+ код) + (Курт Ks) IOS + (күү + Ka MOSÈ]. As discussed in Section III, these expressions represent coeffi- 
cients of CFO and ACC in Model 6 for high and low excess liquid resources observations respectively and 
estimate marginal stock return responses to unexpected CFO and accruals conditional on 105 and the avail- 
ability of liquid resources. 


The Accounting Review July 2008 
American Áccounting Association 


1036 Kumar and Krishnan 


liquid resources observations (see Sub-Panel I, column 4). More importantly, at high 105 levels 
(IOS = 1.0, 2.0, and 3.0), CFO response coefficients are significantly higher for firms with few 
liquid resources than those with abundant liquid resources (see Sub-Panel III, column 4), with 
differences ranging from 19 percent (0.403/2.105) to 57 percent (1.073/1.894) of the CFO 
response coefficients for high excess liquid resources observations. That is, for firms with sub- 
stantial investment opportunities, the unexpected availability of CFO has a more positive impact 
on equity value when the firms are cash-constrained than when they are not. This result 
is consistent with sub-hypothesis H6C of the internal resource hypothesis. The CFO-response- 
coefficient difference at the highest JOS level (105::4.0) is larger than at other levels 
(1.397 / 1.682 — 83 percent) but is not statistically significant due to high standard errors. 

Similar assessments of accrual response coefficients can be made from column 6 of Table 6, 
Panel B. Accrual response coefficients decline monotonically with investment opportunities over 
the reported 105 levels for high excess liquid resources observations (see Sub-Panel 1), but in- 
crease and then decline for low excess liquid resources observations (see Sub-Panel II). Compari- 
sons of accrual response coefficients between the two excess liquid resources levels show that at 
the relatively high JOS levels of JOS = 2.0 and JOS = 3.0, these response coefficients are higher for 
more liquidity-constrained firms than for less liquidity-constrained firms. This is consistent with 
sub-hypothesis H6A of the internal resource hypothesis. As with CFO response coefficient differ- 
ences, accrual response coefficient differences, although substantial in magnitude are not statisti- 
cally significant at 108 = 4.0. А summary of results is in Exhibit 3, Panel С. 

Both CFO and accrual response coefficients are significantly lower for low excess liquid 
resources firms than for high excess liquid resources firms at the lowest 105 level (105 = —1.0). At 
this level, there are few growth opportunities available to be realized by using unexpected CFO. 
On the other hand, at these 705 levels, low excess liquid resources levels may signal financial 
distress and indicate that unexpected CFO (and accruals) are likely to be transitory. 

Finally, agency costs can be high when excess liquid resources are substantial because of 
concerns that such resources may be expropriated or deployed unproductively (Jensen 1986). 
Moreover, agency costs potentially increase with investment opportunities. Thus, high agency 
costs can reduce the credibility of financial information and may also contribute to lower response 
coefficients for high excess liquid resources observations at high investment-opportunity levels. 


Sensitivity Analyses 

We perform additional tests to examine the robustness of our findings to alternative explana- 
tions. Hayn (1995) finds that losses are less value-relevant than profits. Freeman and Tse (1992) 
find that large earnings changes are transitory and have lower ERCs. If the incidence of losses or 
large earnings changes is correlated with investment opportunities, then our findings may be 
attributable to these factors rather than the size of the investment opportunity set.'® We find that 
conclusions are similar, both when we re-estimate all models after excluding loss firm-years and 
when we re-estimate them after excluding large earnings-change observations from the sample. 
We define earnings changes as large when they are above the median for the sample. 


18 Correlations between JOS and LOSS, a dummy variable coded 1 for loss firm-years, and 0 otherwise, are positive and 
significant (Pearson: 0.22 (p 0.01); Spearman: 0.12 (p = 0.01)). Correlations between JOS and PERSIST, а dummy 
variable coded 1 for large—above median-—earnings changes, and 0 otherwise, are negative and significant (Pearson: 
—0.12 (p = 0.01); Spearman: -0.17 (p = 0.01)) (see Table 1, Panel B). These associations indicate the need for the 
sensitivity analysis that is reported here. 
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Dechow (1994) finds that differences in the value-relevance of earnings and CFO are associ- 
ated with the magnitude of accruals and the length of the operating and trade cycles. Results are 
similar when we include each variable in turn as additional main and interaction variables in the 
specifications. 

We also consider alternative specifications of abnormal returns. Specifically, we use return 
windows that match the fiscal year and abnormal returns specified as risk-adjusted returns relative 
to the value-weighted market index, market-adjusted returns, and raw returns. Results are robust to 
these variations. 

Finally, in order to address concerns that findings about the relations between investment 
opportunities and earnings, CFO and accrual response coefficients may be artifacts of the qua- 
dratic specifications, we consider piece-wise linear specifications. Results are similar. 


VI. SUMMARY AND CONCLUSIONS 


We examine how the value-relevance of earnings and its components—CFO and accruals— 
vary with investment opportunities. Existing evidence about relations between earnings value- 
relevance and investment opportunities is mixed, and we are unaware of research that considers 
how the value-relevance of earnings components vary with investment opportunities. 

We find that ERCs first increase and then decline as investment opportunities increase. CFO 
response coefficients also increase with investment opportunities at low investment-opportunity 
levels, but level off when investment opportunities are high. Accrual response coefficients, on the 
other hand, vary inversely with investment opportunities at high investment-opportunity levels. 
Furthermore, for most investment-opportunity levels, CFO response coefficients are larger and 
increase at a faster rate than accrual response coefficients. The inverse variation of accrual re- 
sponse coefficients with investment opportunities at high investment-opportunity levels is consis- 
tent with the premise that deficiencies in accounting measurement cause accruals to decline in 
value-relevance for high-growth firms. 

The positive slope of the relations between investment opportunities, and ERCs and CFO 
response coefficients at low growth-opportunity levels, and the larger magnitude of the latter 
relative to the slope of relations between investment opportunities and accrual response coeffi- 
cients are consistent with two explanations. The first is that investors learn from current earnings 
surprises about the earnings potential of future growth opportunities. The second explanation is 
that cost differentials between internal and external financing cause CFO to be an increasingly 
important determinant of value as investment opportunities increase. 

We perform tests using two different partitioning schemes to distinguish between these ex- 
planations. The first splits the sample on the extent that investments are in intangible assets. We 
find that at intermediate investment-opportunity levels, CFO response coefficients are higher and 
accrual response coefficients lower when investments are substantially in intangible assets. Higher 
CFO response coefficients are consistent with the explanation that greater lack of visibility to 
outside investors of intangible investments relative to tangible investments contributes to higher 
cost differentials between external and internal financing for the former. Such cost differentials 
cause internally generated CFO to be a more important determinant of the likelihood that invest- 
ment opportunities are realized when investments are intangible than when tangible. The lower 
accrual response coefficients are consistent with the premise that deficiencies in the measurement 
of asset values and their expiration cause accruals to be less informative when investments are 
intensive in intangible assets. 

The second partitioning is based on the extent of availability of liquid financial resources 
within the firm to exploit investment opportunities. We find that both CFO response coefficients 
and accrual response coefficients are higher when investment opportunities are moderately 
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high and internal liquid resources to exploit these opportunities are scarce. This finding supports 
the explanation that when there is a scarcity of internal resources to exploit investment opportu- 
nities, financing cost differentials cause CFO to be an important determinant of value. 

Overall, our results show that the disaggregation of earnings into CFO and accruals is useful 
in understanding how and why the value-relevance of earnings varies with investment opportuni- 
ties. Evidence on the relatively high value-relevance of CFO and low value-relevance of accruals 
for high-growth companies is potentially of interest to both analysts and accounting regulators. 
The study demonstrates that variation in earnings value-relevance with investment opportunities is 
determined by the interplay of multiple factors and is therefore more complex than indicated by 
extant research. 
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ABSTRACT: We examine the determinants and consequences of earnings manage- 
ment by firms in the context of their relationships with suppliers and customers. We find 
that industry-level proxies for relationship-specific investments by suppliers/customers 
are positively associated with the magnitude of discretionary accruals, volatility of earn- 
ings, and the frequency of large earnings increases. We also find that firm-level proxies 
for the intensity of relationship-spectfic investments by actual suppliers are positively 
related to the magnitude of discretionary accruals. In addition, earnings management 
by the firm in one period is positively related to the magnitude of R&D investments by 
suppliers and customers in the next period. However, we find that earnings manage- 
ment adversely affects the duration of customer-supplier relationships. Overall, our 
findings suggest that earnings management is used opportunistically to influence the 
perception of suppllers/customers about the firm's prospects. 
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I. INTRODUCTION 


he firm's dealings in the input and output markets often entail relationship-specific invest- 

| ments Бу its suppliers and customers.’ Since these investments are specialized to the firm, 
their value to the customers and suppliers depends on the future prospects of the business 
relationship with the firm. Consequently, the perception of these stakeholders about the firm's 


We thank two anonymous referees, Dan Dhaliwal (the Editor), Dominique Haughton, Paul Healy, Sudarshan Jayaraman, 
Jayant Kale, Emad Mohammad, Tom Noe, Lakshmanan Shivakumar, Ajay Subramanian, Anand Venkateswaran, and 
seminar participants at Bentley College and the 2006 Financial Management Association meetings for helpful comments. 


Editor's note: This paper was accepted by Dan Dhaliwal. 


! As noted by Williamson (1975) and others, relationship-specific assets are those that support specific transactions 
between the firm and its stakeholders. The assets are termed relationship-specific because the value derived from their 
use outside the relationship is less than that within the relationship. 


Submitted: June 2006 
Accepted: January 2008 
Published Online: July 2008 


1041 


1042 Raman and Shahrur 


business prospects affects their incentive to undertake such investments. If earnings management 
helps the firm influence nonfinancial stakeholders, as suggested by the majority of CFOs surveyed 
by Graham et al. (2005), then the characteristics of the relationship between a firm and its sup- 
pliers and customers should affect the earnings management decision. 

Although the evidence on capital market motives for earnings management is abundant, few 
studies have examined the role of the firm's suppliers and customers in determining financial 
reporting decisions. Recognizing the- importance of stakeholders to accounting decisions, Bowen 
et al. (1995) find that stakeholders’ implicit claims affect firms’ choice of income-increasing 
accounting methods. We contribute to this line of research by examining the (1) determinants and 
(2) consequences of earnings management in the context of the firm's relationships with its 
suppliers and customers. First, we examine whether supplier- and customer-related factors play a 
role in determining the magnitude of firms' earnings management. Specifically, we pose the two 
following questions: Do firms manage their earnings more when they operate in environments 
where relationship-specific investments by suppliers/customer are more likely? Does the supplier- 
/customer-motivated earnings management play an informational or an opportunistic role? 

Second, we examine the consequences of firms’ earnings management on the relationships 
with suppliers and customers. In particular, we address the following questions: does earnings 
management by the firm affect the magnitude of relationship-specific investments undertaken by 
suppliers/customers? How does earnings management affect the duration of firms’ relationships 
with customers and suppliers? 

A potential challenge in empirically analyzing these issues lies in assembling data on vari- 
ables that represent the characteristics of each type of stakeholder. Bowen et al. (1995) note that 
the firm-specific variables used in their study to proxy for implicit claims by stakeholders, such as 
the firm’s research and development (R&D) and advertising intensities, represent broad firm 
characteristics and are not uniquely linked to a particular type of stakeholder. Based on Fee et al. 
(2006) and following Kale and Shahrur (2007), we measure the importance of relationship-specific 
investments by suppliers and customers using the R&D intensity of the firm’s supplier and cus- 
tomer industries, and that of the firm’s actual suppliers and customers.” In addition, to capture 
business environments in which relationship-specific investments are likely to exist even in the 
absence of R&D investments, we use industry-level variables that capture the intensity of strategic 
alliances and joint ventures among firms in supplier and customer industries. We also construct 
firm-level variables that capture the existence of alliances between the firm and its actual suppliers 
and customers. 

Our examination of the relation between the firm’s earnings management and relationship- 
specific investments by its suppliers and customers is motivated by two main arguments from prior 
research. On one hand, earnings management can play an informational role: by removing tran- 
sitory components from earnings, firms can smooth reported earnings to communicate information 
about future cash flows (e.g., Chaney and Lewis 1995; Sankar and Subramanyam 2001; Tucker 
and Zarowin 2006). The information about the firm’s permanent level of future cash flows can 
help suppliers/customers to: (1) estimate the future revenues from their investment with more 
certainty, and (2) distinguish good-quality from poor-quality firms, thereby lowering the assessed 
risk of undertaking relationship-specific investments. On the other hand, earnings management 
might be driven by opportunism: firms can use accruals to inflate earnings and influence stake- 
holders’ perceived revenues from the relationship. As a result, these stakeholders would be more 


? Prior research suggests that relationship-specific investments are likely to exist in R&D intensive industries. We discuss 
this issue in greater detail in Section Ш. 


The Accounting Review July 2008 
American Accounting Association 


Relationship-Spectfic Investments and Earnings Management 1043 


willing to undertake relationship-specific investments.’ This is because the size of future transac- 
tions is likely to be larger and the expected losses due to liquidation or financial distress are likely 
to be lower when dealing with a more profitable firm. Thus, both informational as well as oppor- 
tunistic roles of earnings management imply greater use of accounting discretion by firms in 
environments where relationship-specific investments by suppliers and customers are more 
prevalent. 

Following prior research (e.g., Aboody et al. 2005), we use the absolute value of discretionary 
accruals to estimate the magnitude of earnings management. We estimate discretionary accruals 
using an augmented modified Jones (1991) model that controls for performance (Kothari et al. 
2005) and growth (McNichols 2002). In our overall sample, which consists of 96,302 firm-year 
Observations for the 1984-2003 period, we find that the coefficients on the industry-level proxies 
for relationship-specific investments by suppliers/customers are largely positive and significant in 
regressions explaining the absolute value of firms' discretionary accruals. The results are robust to 
different specifications of the models used to estimate discretionary accruals and to the inclusion 
of other determinants of the absolute value of discretionary accruals (Hribar and Nichols 2007). 
These findings are consistent with firms using greater accounting discretion when suppliers and 
customers are more likely to invest in relationship-specific assets. 

Using firm-level data, we find that proxies for relationship-specific investments by actual 
suppliers are positively related to the magnitude of the firm's discretionary accruals. In contrast, 
we find that customer-specific variables are inversely related to the magnitude of the firm's earn- 
ings management. A potential reason for this finding is that, notwithstanding the benefits from 
communicating favorable prospects, firms may face a disincentive to report higher earnings when 
they are at a bargaining disadvantage vis-à-vis their customers (Bowen et al. 1995). Additional 
tests indicate that the inverse relation between earnings management by firms and proxies for 
relationship-specific investments by customers is weaker when the size of the firm relative to that 
of the customer is large. Our point estimates suggest that this relation is positive for firms that are 
larger than their customers. Thus, our findings suggest that the firm's incentive to use earnings 
management to portray a better financial image depends on its bargaining position vis-à-vis its 
customers. 

Examining whether relationship-specific investments affect the extent to which firms smooth 
earnings, we find an inverse relation between the industry-level proxies for relationship-specific 
investments by suppliers/customers and the degree of income smoothing by firms. The volatility of 
earnings (relative to cash flow volatility) is higher and the correlation between changes in accruals 
and changes in operating cash flow is less negative when relationship-specific investments by 
firms in supplier/customer industries are high. These results are inconsistent with the proposition 
that firms smooth earnings when suppliers/customers are more likely to invest in relationship- 
specific assets. 

To examine the potential role of opportunistic accounting discretion, we investigate whether 
environments characterized by high relationship-specific investments are associated with more 
frequent reporting of large earnings changes by firms. Using an approach similar to that in 
Burgstahler and Dichev (1997) and controlling for the frequency of large cash flow increases, we 
find that the frequency of large earnings increases is positively related to our industry-level proxies 


3 While this study focuses on relationship-specific investments, firms can also manage earnings to influence other terms 
of their trade with suppliers/customer such as input/output prices and terms of trade credit. For instance, customers will 
be more willing to pay higher prices if the ability of the firm to honor its explicit or implicit commitments is perceived 
to be higher, which is likely to be the case for а more profitable firm (see, e.g., Bowen et al. 1995; Burgstahler and 
Dichev 1997). 
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for relationship-specific investments. These results complement the evidence in Bowen et al. 
(1995) of a positive relation between the intensity of firms' implicit claims with stakeholders and 
the likelihood of adopting income-increasing accounting methods. 

Next, we turn to the consequences of earnings management on the firm's relationships with 
suppliers and customers. First, we examine the effect of the firm's earnings management on the 
supplier's and customer's R&D spending. In this analysis, we address a potential complication that 
can arise from both the firm as well as its stakeholders having incentives to manage earnings. For 
example, the supplier's (or customer's) R&D spending can be affected by factors influencing the 
own propensity to manage earnings. Thus, in regressions explaining R&D, we control for such 
factors by including the determinants of earnings management as controls in addition to those 
prescribed in the literature on R&D spending. 

In regressions explaining the magnitude of R&D investments by actual suppliers, we find that 
the coefficient on the firm's lagged signed discretionary accruals is positive and significant when 
the firm's transactions with the supplier are large. We find a similar relation between the customer 
R&D and the firm's earnings management. Given that a firm could be a customer to one set of 
firms and a supplier to other firms, our overall results suggest that although a supplier influences 
the customer's investment behavior through earnings management, its own investment is influ- 
enced by the customer's earnings management. After considering rational-expectations-based ex- 
planations for our findings, we conclude that the evidence is more consistent with managers of 
supplier firms being fixated on the earnings reported by customer firms (and vice versa). 

Finally, we examine the effect of earnings management on the duration of relationships 
between suppliers and customers. Using duration analysis with data on customer-supplier pairs, 
we find that the relationships are more likely to terminate sooner when the magnitude of discre- 
tionary accruals for either the customer or supplier is larger. The results suggest that an important 
consequence of earnings management is the cost attributable to the termination of the firm's 
relationships with suppliers and customers. 

To the best of our knowledge, this is the first study to uniquely associate the characteristics of 
suppliers and customers with earnings management by firms. The study contributes to a growing 
body of literature relating relationship-specific investments by nonfinancial stakeholders to corpo- 
rate decisions such as capital structure and cross-equity ownership (e.g., Fee et al. 2006; Kale and 
Shahrur 2007). Building on earlier work by Bowen et al. (1995), we provide evidence on the 
determinants and consequences of earnings management in the context of the firm's relationships 
with suppliers and customers. 

This paper is organized as follows. Section II develops the hypotheses and discusses the 
related literature. Section III describes our sample and the construction of the variables used in our 
analysis. Section IV presents our results. Our conclusions are provided in Section V. 


П. HYPOTHESES AND RELATED LITERATURE 

Supplier- and Customer-Related Determinants of Earnings Management 

The firm's dealings with suppliers and customers often involve relationship-specific invest- 
ments. Because such specialized investments have characteristics that are specific to a particular 
firm, their value is lower outside the relationship (see, e.g., Williamson 1975). The value of the 
relationship-specific investment to the supplier/customer depends on the firm's future prospects for 
at least two reasons. First, to the extent the size of future transactions is correlated with the firm's 
prospects, the supplier/customer's expected revenues from the investment will be higher if the 
firm's future prospects are more favorable. 
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Second, the supplier/customer's investment will lose value if the firm goes out of business. In 
addition to the risk of liquidation, there is a high degree of uncertainty regarding the terms of 
future transactions because the outcomes from relationship-specific investments are not perfectly 
describable ex ante and, hence, not contractible (Tirole 1999). Thus, even if the firm is not 
liquidated, the supplier/customer will still be susceptible to losses if the firm bebaves opportunis- 
tically by reneging on the terms of trade (Williamson 1975; Klein et al. 1978), which is more 
likely if the firm's future prospects worsen.* Because of the risks associated with relationship- 
specific investments, the firm will benefit from being perceived by suppliers and customers as 
having good prospects. Given this incentive, we consider two potential roles for earnings man- 
agement: (1) informational; and (2) opportunistic. 


Informational Role of Earnings Management 


There is evidence suggesting that accounting accruals have incremental information about 
future cash flows (Bowen et al. 1987; Barth et al. 1999). In addition, theory suggests that income 
smoothing can be used to purge the transitory components from earnings, thereby making reported 
earnings informative about future profitability (e.g., Ronen and Sadan 1981; Sankar and 
Subramanyam 2001; Kirschenheiter and Melumad 2002; Arya et al. 2003). The empirical evi- 
dence is consistent with the notion that income smoothing improves the informativeness of earn- 
ings about future earnings and cash flows (e.g., Subramanyam 1996; Hunt et al. 2000; Tucker and 
Zarowin 2006). Further, Gu (2005) provides empirical evidence that income smoothing is infor- 
mative about the volatility of future cash flows. Firms can also smooth income to signal superior 
quality (e.g., Chaney and Lewis 1995; Demski 1998). 

Based on this literature, firms can use earnings management to better inform their suppliers 
and customers, and thus help them distinguish good-quality from poor-quality firms. А better flow 
of information is especially important in the presence of relationship-specific investments because 
it helps suppliers/customers better assess the risk of investing in specialized assets (e.g., Baiman 
and Rajan 2002). As a consequence, the suppliers/customers may invest more in relationship- 
specific assets. 


Opportunistic Role of Earnings Management 

In contrast to the informational role, earnings management could be used in an opportunistic 
manner to inflate earnings (e.g., Healy and Wahlen 1999). A number of studies provide empirical 
evidence on the opportunistic use of income-increasing accruals in the context of capital market 
events (e.g., Rangan 1998; Teoh et al. 1998), debt covenant violations (e.g., DeFond and 
Jiambalvo 1994; Sweeney 1994), and insider trading (e.g., Darrough and Rangan 2005). Further- 
more, managers may engage in opportunistic earnings management by smoothing reported earn- 
ings (e.g., Healy 1985).? This view of income smoothing is echoed by practitioners and regulators, 
who argue that income smoothing masks information about the “true” volatility of the firm's 
earnings (e.g., Dechow and Skinner 2000). Moreover, Graham et al. (2005, Table 8, row 8) find no 
evidence that, firms smooth income to communicate information about true firm performance. 


Empirical evidence suggests that the risk of granting concessions is greater for stakeholders when dealing with finan- 
cially weak firms. For example, Brown et al. (2007) find evidence consistent with suppliers granting price concessions 
for highly levered firms. Their results are stronger for suppliers undertaking significant relationship-specific investments. 
Anecdotal evidence also supports this conclusion. For instance, following a significant profit warning by General 
Motors, industry news reports (e.g., http://www.detnews.com/2005/autosinsider/0503/20/A01-121018.htrmn) indicate that 
the company "is chipping away at its massive operating costs by pressing suppliers for price breaks." 

> Trueman and Titman (1988) show that firms can smooth reported earnings to influence stakeholders. However, the 
model assumes that investors have access only to information about the firm's earnings, but not its underlying cash 
flows, making the model's predictions more applicable to private rather than public firms. 
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In the context of our study, earnings management could be used to either inflate earnings or 
reduce earnings volatility, and thereby favorably influence the perception of suppliers/customers 
about the firm's future prospects. Consistent with this line of reasoning, the evidence in Bowen et 
al. (1995) suggests that firms use accounting discretion to increase reported income when stake- 
holders' implicit claims are high. Irrespective of whether earnings management plays an informa- 
tional role or an opportunistic role, the above discussions suggest that the magnitude of earnings 
management by firms is likely to be higher when relationship-specific investments by suppliers/ 
customers are more prevalent. We therefore hypothesize that: 


H1: The firm's earnings management is higher if it operates in environments where 
relationship-specific investments by its suppliers and customers are more prevalent. 


Supplier- and Customer-Related Consequences of Earnings Management 

A related question is whether by managing earnings, firms are able to induce their suppliers/ 
customers to undertake more relationship-specific investments. If suppliers and customers are able 
to fully undo earnings management by firms, then we should observe no empirical relation be- 
tween firms' earnings management in one-period and relationship-specific investments in subse- 
quent periods. However, if suppliers/customers are unable to detect the extent of accounting 
discretion by firms, then the incentive for firms to induce investments would imply that earnings 
management in a given period positively affects relationship-specific investments by suppliers/ 
customers in subsequent periods. 

Earnings management could also affect the incentives of the pares involved to continue the 
business relationship. If earnings management is opportunistic, then this may shorten the duration 
of the relationship because firms cannot perpetually influence suppliers/customers by reporting 
bigher earnings as accruals from prior periods would have to be reversed over time. As evidence 
of myopic earnings management, Graham et al. (2005) find that a significant majority of CFOs (78 
percent of those surveyed) manage earnings to meet short-term goals even if it means sacrificing 
long-term value. Thus, if detected, opportunism could hurt the firm's reputation and ultimately 
lead to the termination of the relationship. 

Alternatively, if, by managing earnings, firms are able to induce suppliers/customers to un- 
dertake more relationship-specific investments, then this may result in longer relationship duration 
since such investments are less valuable outside the relationship. In other words, suppliers/ 
customers will be "trapped" in the relationship due to specialized investments. Further, if earnings 
management is informative about future profitability, then it can help build trust between the firm 
and its suppliers and customers. These two arguments imply a positive association between firms' 
earnings management and the duration of relationships with customers/suppliers. The above dis- 
cussions lead to the following hypothesis: 


H2: (i) The firm's earnings management results in more relationship-specific investments by 
suppliers/customers. 
(ii) The effect of earnings management on the duration of supplier-customer relation- 
ships is unrestricted. 


IIl. SAMPLE AND VARIABLES 


To construct our sample, we identify all firms covered by Annual Compustat for the 20-year 
period from 1984 to 2003. We exclude financial firms (SIC codes between 6000 and 6999) and 
utilities (SIC codes between 4900 and 4940). The resulting sample consists of a panel of 96,302 
firm-year observations for 10,864 unique firms for which the data required to estimate our base 
empirical model is available. In the following sections, we describe our proxies for relationship- 
specific investments, earnings management, and control variables. 
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Variables to Proxy for Relationship-Specific Investments by Suppliers/Customers 


The first set of variables we use to capture the presence of relationship-specific investments is 
based on the R&D intensity of the firm's suppliers and customers. Some of the R&D investments 
undertaken by suppliers and customers can be specific to their relationship with the firm. For 
example, suppliers of auto manufacturers often invest in R&D to design and develop equipments 
that enable them to produce highly specialized parts and accessories (Holmstrom and Roberts 
1998). Software companies invest in R&D to develop software products designed for a particular 
business or that work within a specific operating system developed by a particular firm such as 
Apple Computers (Milgrom and Roberts 1992). In addition to an R&D investment being itself 
highly specialized, R&D intensity tends to capture environments where relationship-specific in- 
vestments are prevalent. The use of R&D intensity to proxy for asset specificity is abundant in the 
empirical literature on transactions costs. For example, Armour and Teece (1980) suggest that 
vertical chains that are R&D intensive are likely to have complex interstage interdependencies. 
Levy (1985) argues that research-intensive industries tend to involve specialized inputs that re- 
quire transaction-specific investments by suppliers (see also Allen and Phillips 2000).’ In the 
accounting literature, Bowen et al. (1995) use the firm's own R&D spending as a proxy for the 
extent to which the claims of its nonfinancial stakeholders are uniquely tied to the firm's business. 

In addition to the R&D-based variables, we use the intensity of alliances and joint ventures 
(JVs) between the firm and its suppliers/customers as another proxy for the existence of 
relationship-specific investments. Theory suggests that in the presence of relationship-specific 
investments, firms can resort to contractual arrangements such as strategic alliances and JVs to 
mitigate hold up problems with suppliers and customers (е.р., Alchian and Woodward 1987). 
While the supplier and customer R&D measures and the alliance and JV measures are likely to be 
correlated, we expect the alliance and JV variables to capture relationship-specific investments 
even in relationships where R&D investments are not crucial. 


Suppliers-/Customers-Related Variables: Industry Level 


Our first approach in constructing the supplier- and customer-related variables is to rely on 
data for firms that operate in a given firm's supplier and customer industries. This approach allows 
us to construct proxies for supplier/customer relationship-specific investments for a large number 
of firms covered by Compustat. To construct these variables, we rely on the following data 
sources: (1) the Use table of the benchmark input-output (IO) accounts for the U.S. economy to 
identify the firm's customer and supplier industries, (2) the Compustat database to compute R&D 
intensities, and (3) the Securities Data Corporation (SDC) database to collect data on strategic 
alliances and joint ventures. The IO accounts are published by the Bureau of Economic Analysis 
every five years and are based primarily on data collected from economic censuses conducted by 
the Bureau of Census. For any pair of supplier and customer industries, the Use table of the IO 
accounts reports estimates of the dollar value of the supplier industry's output that is used as input 
in the production of the customer industry's output. The Appendix contains the details of how we 
use the IO accounts to construct the R&D variables discussed below. 


6 Other industries that often undertake specialized R&D investments include Aircraft Engines and Engine Parts, Biotech- 
nology, Medical Instruments, and Semiconductors and Related Devices. This partial list is collected from reading 
business articles and the descriptions of supply and R&D agreements listed in the SDC database. 

7 Many R&D-intensive industries are found to have tight vertical coordination, which tend to involve highly specialized 
assets. These industries include Aerospace (Masten 1984), engineering (Lyons 1995), chemicals (Lieberman 1991), 
information technology (Ulset 1996), and electronic components (Weiss and Kurland 1997). | 
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Industry-Level R&D Variables 

To capture the R&D intensity of the firm's supplier industries, we use a weighted average of 
the R&D intensities of all supplier industries, where the weight captures the importance of the 
input bought from each supplier industry in the production of the firm's output. Formally, for each 
year, we measure the supplier R&D intensity for a firm in the ith industry as follows: 


Supplier Industries R&D — 9, Supplier Industry R&D ; Ж Industry Input Coefficient; (1) 
141 
i*j 
where n is the number of supplier industries, Supplier Industry R&D, is the ratio of the jth 
supplier industry's R&D to total assets, and Industry Input Coefficient; is the dollar amount of the 
jth supplier industry's output used as input to produce one dollar of output of the ith industry. 
Similarly, for each firm in the ith industry, we define the variable Customer Industries R&D 
as: 


Customer Industries R&D = >, Customer Industry R&D ‚ ж Industry Percentage Sold; (2) 
j=l 
i*j 
where n is the number of customer industries, Customer Industry R&D, is the R&D intensity of 
the jth customer industry, defined as the ratio of the industry's R&D to its total assets, and Industry 
Percentage Sold; is the percentage of the ith industry's output that is sold to the jth customer 
industry. Since some firms sell a part of their output to noncorporate final users such as govern- 
ments and individuals, we make assumptions about the R&D intensity of these users, as described 
in the Appendix. 

The variables defined in Equations (1) and (2) are constructed at the six-digit IO industry level 
because the benchmark accounts are based on the IO industry classification system. This system is 
based on the SIC system, under which each establishment is assigned a code based on its primary 
activity. One of the main differences between the two systems is that the IO system redefines some 
secondary production of some SIC industries to other industries. Generally, the two systems are 
very similar, and there is a one-to-one correspondence between the majority of six-digit IO codes 
and four-digit SIC codes. The Appendix includes more details on the process of mapping the 
four-digit SIC codes to the six-digit IO codes. 


Industry-Level Strategic Alliances and Joint Venture Variables 

The second set of variables that proxy for relationship-specific investments is based on the 
intensity of strategic alliances and JVs and is measured at the industry level as follows. We first 
collect the alliance and JVs data from the Mergers and Acquisitions (M&A) section of the SDC 
database.? For each firm in our sample, we identify all the alliances and JVs that were announced 
over the sample period (1984—2003) and in which the firm is a participant. Using the input-output 
tables and the firm's four-digit SIC code, we identify whether at least one of the participants in the 
arrangement operates in a supplier or customer industry.’ For each four-digit SIC code industry, 


* The SDC database defines a strategic alliance as "a cooperative business activity formed by two or more separate 
organizations for strategic purposes and which does not create an independent business entity." A joint venture is 
similarly defined, except that the business partners form an independent business entity. 

We include only supplier industries that sell more than 5 percent of their total output to the firm's industry. We also 
include only customer industries whose total dollar amount spent on the input bought from the firm's industry represents 
more than 5 percent of its total output. 


9 
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we construct the variable, Supplier (Customer) Alliance and JV Intensity, as the number of alli- 
ances and JVs formed by firms in that industry and firms in a supplier (customer) industry divided 
by the number of firms in the industry. 


Limitation of Industry-Level Variables 


While the industry-level variables allow us to use a much larger sample, we recognize a 
potential limitation in using tbese variables. In particular, for a given year, the value of the 
industry-level variables is the same for firms in a given four-digit SIC code. In addition, because 
the IO accounts are constructed every five years, the weights used in the construction of the R&D 
variables are constant throughout the five-year period. Thus, the time-series variation in these 
variables is the result of variation in the R&D intensities of supplier/customer industries. To the 
extent that industry R&D intensity does not change significantly over time, most of the variation 
in these variables will be cross-sectional (1.е., across industries). If these variables capture industry 
characteristics that are correlated with accruals and not controlled for in our regressions (i.e., 
omitted variable problem), then our tests are less likely to capture a relation that is a manifestation 
of firm-level earnings management. Our use of firm-level variables and the inclusion of industry 
indicators in all our regressions mitigate the concern that our findings pertaining to the industry- 
level variables are mostly driven by omitted variables. 


Key Customers-/Suppliers-Related Variables: Firm Level 


The second approach we take to capture the characteristics of the firm's customers and 
suppliers is to rely on a subsample of firms for which we can identify key suppliers and customers. 
An advantage of this approach relative to the use of industry-level variables 18 that the analysis is 
based on the characteristics of the firm's actual suppliers and customers, and thus our estimates are 
cleaner. In addition, using firm-level variables enables us to examine the consequences of earnings 
management on the relationships between firms and their actual suppliers/customers. 

In accordance with SFAS Nos. 14 and 131, public firms have to disclose the identity of any 
customer whose purchases represent more than 10 percent of the firm's total revenues. We collect 
this data from Compustat's Segment Tapes for 1984-2002 (see the Appendix). We then construct 
the R&D intensity of the firm's key customers as follows: 


Key Customers R&D = У, Key Customer R&D; * Customer Percentage Sold; (3) 
іі 

where n is the number of customers, Key Customer R&D, is equal to the R&D expense (scaled by 
assets) of the jth customer, and Customer Percentage Sold; is the percentage of the firm's sales to 
the jth customer. The resulting sample is a panel of 13,295 firm-year observations for which data 
necessary to compute Key Customers R&D and other variables are available. In addition to Key 
Customers R&D, we construct the variable Main Customer R&D as the R&D expense (normalized 
by total assets) of the customer that contributes the most to the firm's sales. 
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We compute the R&D intensity of the firm's suppliers as follows: 


n 


Key Suppliers R&D = У, Key Supplier R&D, * Customer Input Coefficient; (4) 
fed 


where n is the number of suppliers, Key Supplier R&D; is equal to the R&D expense (scaled by 
assets) of the jth supplier, and Customer Input Coefficient; is the ratio of the purchase from the jth 
supplier to the firm's total sales. This results in a panel of 5,842 firm-year observations for which 
we have data to estimate our base regressions. We also construct Main Supplier R&D as the R&D 
expense (normalized by total assets) of the supplier from which the customer buys most of its 
input (as a percentage of the customer total sales). ° 

Further, we construct a dummy variable, Customer (Supplier) Alliance and JV Dummy, that 
equals 1 if the firm announced (as reported by SDC) at least one strategic alliance or JV with one 
of its key customers (key suppliers) in the years preceding the observation year, and 0 otherwise. 


Measures of Earnings Management 


Kothari et al. (2005) suggest that when earnings management is motivated by an identifiable 
event (such as a seasoned equity offering), the correlation between accruals and firm performance 
prior to the event is likely to be high. Since our study is not based on an event type of setting, we 
follow Kothari et al.’s (2005) proposed alternative to the matched-firm approach by including 
performance (return on assets) as an independent variable in the modified Jones (1991) model 
regression of Dechow et al. (1995). In addition, we control for growth options (book-to-market 
ratio) in the modified Jones model regression because prior research suggests that firms with 
higher growth opportunities tend to have higher accruals (e.g., McNichols 2002; Cohen et al. 
2005). We define discretionary accruals (DA) ав: 


DA, = TA, — NDA, (5) 


where ТА is total accruals, and NDA is nondiscretionary accruals. Following previous studies (e.g., 
Dechow et al. 1995), TA is defined as follows: 


ТА, = (ACA, – ACL, — A Cash, + ASTD, – Dep,)I(A;_;) (6) 


where ACA is the change in current assets (data 4), ACL is the change in current liabilities (data 
5), ACash represents the change in cash and cash equivalents (data 1), ASTD is the change in debt 
included in current liabilities (data 34), and DEP represents depreciation (data 14). 

To estimate nondiscretionary accruals, we use ordinary least squares regression (with no 
intercept) to first estimate the parameters of the following model: 


TA, = а (ЏА, 1) + e (AREV/A,., – AREC/A, 1) + оз(РРЕЈА, 1) + (ROA) + a ( BM) +e, (7) 


where A represents total assets (data 6), AREV is the change in revenues (data12), AREC is the 
change in net receivables (data 2 minus data 67), PPE represents the amount of property, plant, 
and equipment (data 7), ROA is defined as the net income before extraordinary items (data 18) 
scaled by lagged total assets, and BM is the ratio of total assets to total assets minus book value 
of equity (data 60) plus market value of equity (the product of data 25 and data 199). We estimate 


9 Since firms are required to disclose the identities of their important customers but not their suppliers, the firm's suppliers 
are determined by inverting the data set and identifying all the suppliers that report the firm as a key customer. Thus, for 
each customer firm, the main supplier is identified from this set of suppliers and not from a comprehensive list of 
sappliers. Given this limitation, the identified main supplier may not be the most important supplier to the customer 
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the model in Equation (7) for each two-digit SIC code for each fiscal year in our sample. If an 
industry has less than 10 observations for any given year, then we estimate the model at the 
one-digit SIC code level. To reduce the effect of outliers on the estimates, we winsorize all 
variables in Equation (7) at the 1st and 99th percentiles. Discretionary accruals are then estimated 


as DA, = TA, — NDA,, where: 


NDA, = & (МА, 1) + &(AREVJA, | - ARECJAL л) + 64(РРЕУА, 1) + à4(ROA) + à(BM;). (8) 


Discretionary accruals include both positive and negative observations. For tests designed to 
examine whether earnings management increases in the level of relationship-specific investments, 
we define the variable Earnings Management as the absolute value of discretionary accruals (see, 
е.р., Chung and Kallapur 2003; Aboody et al. 2005; Bowen et al. 2005; Hribar and Nichols 
2007).!! Examining the absolute value of discretionary accruals allows us to first establish whether 
relationship-specific investments are associated with greater accounting discretion. Since the in- 
formational and opportunistic incentives for earnings management can have different predictions 
regarding the signed discretionary accruals, one drawback of using the absolute value of discre- 
tionary accruals is that it restricts us from examining such directional predictions. To get further 
insights on the various motives, we conduct additional tests in Section IV that are based on the 
volatility of earnings (relative to cash flow volatility) and the frequency of large earnings in- 
creases. Іп subsequent tests, we use signed discretionary accruals to examine whether the firm's 
earnings management affects relationship-specific investments by its suppliers/customers. 


Control Variables 


In addition to variables representing relationship-specific investments, we construct firm- 
specific control variables that Bowen et al. (1995) use to proxy for the extent of implicit claims 
between a firm and its stakeholders. Thus, we use the firm's own R&D and advertising intensities, 
leverage, and human capital intensity. Following Hribar and Nichols (2007), we include firm 
characteristics that have been identified by prior research to be correlated with the absolute value 
of discretionary accruals (see also Bergstresser and Philippon 2006; Bowen et al. 2005). For 
instance, Skinner and Sloan (2002) find that growth firms experience an asymmetrically large 
negative price response to negative earnings surprises. Thus, the incentive to manage earnings is 
likely to be higher for growth firms. In addition, Hribar and Nichols (2007) suggest that the 
magnitude of discretionary accruals is likely to be correlated with measures of underlying oper- 
ating volatility. Hence, as additional controls, we include the firm's volatility of cash flows, net 
income, and sales. The regressions also include year and industry indicator variables to further 
control for any omitted year or industry effects. To conserve space, we provide the construction of 
the control variables in the legend of Table 1.12 We winsorize the dependent and independent 
variables at the 1st and 99th percentiles. 

Table 1 provides summary statistics for our variables for the three samples: the overall 
sample, the subsample for which key suppliers’ data is available, and the subsample with key 


И Hribar and Nichols (2007) review the literature that uses the absolute value of discretionary accruals, and discuss the 
importance of controlling for firm characteristics when studying the propensity of earnings management. 

12 We follow Subramanyam (1996) and compute cash flow from operations for firms that had not adopted the cash flow 
format for years prior to 1987 as follows: ОСЕ = Funds (item 100) – change in current assets (item 4) change in 
current liabilities (item 5) change in cash (item 1) — change in the current portion of long-term debt (item 34). We also 
repeat our analysis and find qualitatively similar results using the sample period 1987 to 2003. 
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TABLE 1 
Descriptive Statistics 
Subsample with Subsample with 
Overall Sample Key Suppliers Data Key Customers Data 
Number of firm-year observations 96,302 5,842 13,295 
Mean Median Mean Median Mean Median 
Earnings Management 0.084 0.052 0.058 0.038 0.0934 0.0606 
Suppliers 
Supplier Industries R&D 0.008 0.006 0.009 0.005 0.011 0.009 
Supplier Alliance and JV 0.136 0.010 0.348 0.061 0.141 0.050 
Intensity 
Key Suppliers R&D — — 0.002 0.000 — = 
Мат Supplier R&D 0.069 0.009 
Supplier Alliance and JV — — 0.219 0.000 — -- 
Dummy 
Customers 
Customer Industries R&D 0.014 0.008 0.015 0.009 0.020 0.013 
Customer Alliance and JV 0.111 0.000 0.169 0.000 0.186 0.020 
Intensity 
Key Customers R&D — — -- —— 0.011 0.002 
Мат Customers R&D 0.037 0.016 
Customer Alliance and JV — — — — 0.124 0.000 
Dummy 
Firm-Specific Control Variables 
Firm R&D Intensity 0.052 0.000 0.042 0.010 0.073 0.016 
Firm Advertising Intensity 0.014 0.000 0.019 0.000 0.012 0.000 
Human-Capital Intensity 0.437 0.536 0.400 0.468 0.463 0.586 
Firm Leverage 0.259 0.209 0.247 0.228 0.236 0.181 
Firm Size 4.509 4.394 7.464 7.657 4.356 4.210 
Firm Age 14.336 10.000 23.823 23.000 12.770 9,000 
Book-to-Market 0.716 0.704 0.651 0.656 0.713 0.697 
Return on Assets —0.010 0.045 0.075 0.076 0.006 0.055 
Free Cash Flow Dummy 0.160 0.000 0.056 0.000 0.144 0.000 
Cash-Flow-to-Assets 0.001 0.059 0.084 0.095 0.003 0.055 
Sales Growth 1.244 1.090 1.183 1.089 1.259 1.101 
Volatility of Cash Flow 0.181 0.089 0.077 0.058 0.174 0.103 
Volatility of Net Income 0.291 0.092 0.089 0.043 0.267 0.109 
Volatility of Sales 0.399 0.293 0.294 0.229 0.390 0.305 


This table reports descriptive statistics for the dependent and independent variables. Earnings Management is the absolute 
value of discretionary accruals. Supplier Industries R&D (Customer Industries R&D) is the weighted average of the R&D 
intensities of all supplier (customer) industries. Supplier (Customer) Alliance and JV Intensity is the number of strategic 
alliances and joint ventures established between industry firms and firms in supplier (customer) industries, divided by the 
number of firms in the industry. Key Suppliers R&D (Key Customers R&D) is the weighted average of the R&D intensities 
of key suppliers (key customers). Main Supplier (Customer) R&D is the ratio of R&D to total assets of the main 


(continued on next page) 
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TABLE 1 (continued) (continued on next page) 


supplier (customer). Alliance and JV Dummy is a dummy variable that equals 1 if the firm has at least one alliance or JV 
established with one of its key suppliers (key customers), and 0 otherwise. Firm R&D Intensity is the ratio of R&D expense 
(data 46) to total assets (data 6). Missing values for R&D are set equal to zero. Firm Advertising Intensity is the ratio of 
advertising expense (data 45) to total assets. Human-Capital Intensity is 1 minus the ratio of gross property, plant, and 
equipment (data 7) to total assets. Firm Leverage is the ratio of the sum of long-term debt (data 9) and debt in current 
liabilities (data 34) to total assets. Firm Size is the natural log of the firm's total assets. Firm Age is the number of years 
in which the firm is listed on Compustat. Book-to-Market is the ratio of total assets to total assets minus book value of 
equity (data 60) plus market value of equity (product of data 25 and data 199). Return on Assets is the sum of net income 
before extraordinary items (data 18) and R&D expense (data 46) divided by total assets. Free Cash Flow Dummy is a 
dummy variable that equals 1 if the firm's free cash flow scaled by lagged current assets is less than —0.5, and 0 otherwise, 
and where free cash flow is the difference between operating cash flows in year t — 1 and the average capital expenditures 
for Ше firm during the past three years. Cash-Flow-to-Assets is the ratio of operating cash flow (data 308) to total assets. 
Sales Growth is the ratio of current sales to lagged sales (data 12). Volatility of Cash Flow, Net Income, and Sales is the 
standard deviation of operating cash flows, net income, and sales, respectively. At least five observations are required to 
estimate the volatility measures. АП variables are winsorized at the Ist and 99th percentiles. The industry indicator 
variables are based on the firm's two-digit historical SIC code (data 324). Since this data item is only available from 1987 
onward, we use the 1987 code for years prior to 1987. If this variable is missing, we use the current SIC code. 


customers' data. For the overall sample, the mean and median values of the absolute value of 
discretionary accruals аге 0.084 and 0.052, respectively. These values are comparable to those 
reported in the literature (e.g., Aboody et al. 2005). 3 

The summary statistics reported in Table 1 reveal that the subsample of firms with key 
suppliers' data is biased toward larger firms. In this subsample, the mean Firm Size, computed as 
the natural logarithm of total assets, is 7.46 (corresponding to total assets of $1,737 million), 
compared to 4.51 ($90.9 million) for the overall sample, and 4.36 ($78.3 million) for the sub- 
sample with key customers' data. This pattern in the sizes of suppliers and customers is similar to 
that reported in other studies (e.g., Fee et al. 2006). The bias toward large customers is most likely 
due to the disclosure rule that firms are required to report only customers that contribute at least 10 
percent to their revenues. 


IV. RESULTS 
Determinants of Earnings Management Using Industry-Level Variables 
We test H1 by conducting ordinary least squares (OLS) regression analysis of Earnings 
Management, the absolute value of discretionary accruals, on industry-level supplier and customer 
variables. The basic form of our regressions is as follows: 


Earnings Management = а 
+ В, (Supplier Industries R&D or Supplier Alliance and JV Intensity) 
+ В.(Сизіотеғ Industries R&D or Customer Alliance and JV Intensity) 
+ (Control Variables) + е. 


ІЗ For the overall sample of 96,302 firm-year observations, and the subsamples comprising of observations available for 
the firm's key suppliers (5,842 firm-year observations), and those available for the key customers (13,295 firm-year 
Observations), the correlation between the industry representations (the percentage of the sample in each two-digit SIC 
industry) for each pair of subsamples is at least 0.8, suggesting a high degree of homogeneity in terms of industry 
composition across the different samples. These results are not tabulated for the sake of brevity. 
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We report t-statistics based on heteroscedasticity-robust standard errors that are adjusted for 
clustering at the firm level.'* The results are presented in Table 2. Consistent with the implications 
of H1, that firms outsourcing from R&D intensive supplier industries have higher levels of earn- 
ings management, the coefficient on Supplier Industries R&D in Model 1 is positive and highly 
significant. In addition, the coefficient on Supplier Alliance and JV Intensity (in Model 2) is also 
positive and significant, a result that further supports our hypothesis. The results for customer- 
specific variables also support H1. While the coefficient on Customer Industries R&D 18 insig- 
nificant in Model 1, the coefficient on Customer Alliance and JV Intensity is positive and statis- 
tically significant in Model 2. 

Firms can decrease suppliers/customers' assessed risk of relationship-specific investments by 
reducing leverage to lower the likelihood of financial distress or liquidation (e.g., Titman 1984; 
Kale and Shahrur 2007). However, financially troubled firms may be unable to reduce leverage if 
they are constrained from raising equity capital under reasonable terms. Consequently, if firms 
manage earnings to enhance the perception of suppliers/customers, then this incentive should be 
more important for firms in financial difficulty. 

In Models 3 and 4, we present the coefficients on the interactions between the proxies for 
relationship-specific investments and the firm's financial health. The proxy for the firm's financial 
health is Zscore Dummy, a binary variable that equals 1 if the firm-year observation for Altman's 
Z is in the bottom quartile among all firm-years, and 0 otherwise.'? Note that Altman's Z is lower 
for firms in poor financial health. If enhancing the financial image with suppliers/customers is 
more important for financially weaker firms, as suggested by the evidence in Graham et al. (2005), 
then we expect a positive coefficient on the interaction terms. The evidence in Models 3 and 4 
indicates positive and significant coefficients on three of the four interaction terms, Supplier 
Industries R&D*Zscore Dummy, Customer Industries R&D*Zscore Dummy, and Customer Alli- 
ance and JV Intensity* Zscore Dummy. 

We find that the coefficients on the supplier and customer variables are economically signifi- 
cant. We use the estimated coefficients from Models 1 and 2 of Table 2 to compute the change in 
Earnings Management if a firm moves from the 5th percentile value to the 95th percentile value 
of a specific independent variable, holding all the other independent variables at their sample 
means. For the variables Supplier Industries R&D, Supplier SA and JV Intensity, and Customer SA 
and JV Intensity, we find that, moving from the 5th to 95th percentile changes Earnings Manage- 
ment by about 0.9, 0.6, and 0.5 percent of total assets, respectively. Compared to the median value 


^ We also conduct between-firm regressions, where the time-series average of the dependent variable is regressed against 
the time-series averages of the independent variables. The results (not reported in a table) are similar to those obtained 

45 using OLS regressions. 
Altman's Z is computed as 3.3*datal78/data6 + 1.2*(data4 — data5) / data6 + data12 / data6 + 0.6*datal99*data25 
/ (data9 + data34) + 1.4*data36 / data6. We give the value at the 99th percentile of Altman's 2, for firms with zero debt 
(data9 + data34 = 0). Excluding these observations yields similar results. Further, defining Zscore Dummy based on the 

Т median Altman's 2, yields qualitatively similar results, albeit with weaker statistical significance. 
Other mechanisms used to mitigate the incentive problems with suppliers/customers include (but not limited to): (1) 
Vertical integration; (2) the presence of long-term contracts, which limits repeated ex post negotiations (Williamson 
1979, 1983; Klein et al. 1978; Joskow 1987); and (3) cross-equity ownership (e.g., Fee et al. 2006). Due to data 
limitation, we only conduct analysis on the effect of vertical integration on our findings. Thus, we examine whether the 
positive relations between Earnings Management and the proxies for relationship-specific investments are weaker for 
vertically integrated firms. Since such firms have fewer incentives to influence suppliers and customers, these firms are 
expected to exhibit a lower propensity for earnings management. Using Compustat, we construct dummy variables that 
capture whether a firm in our sample has a segment in a supplier/customer industry. We then interact these variables with 
the respective proxy for relationship-specific investments and include them in a model that also contains the Z-score- 
based interactions. In unreported results, we find that the coefficients on the four vertical integration-based interactions 
terms are negative, with three of them statistically significant. The results on the other variables are qualitatively similar 
to those reported below. 
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TABLE 2 
Regression Analysis of Absolute Value of Discretionary Accruals 
Industry-Level Supplier and Customer Variables 
Model 1 Model 2 Model 3 Model 4 
Intercept 0.081*** 0.084%%% 0.092%%% 0.092*** 
(8.44) (8.80) (8.71) (8.69) 
Supplier Variables 
Supplier Industries R&D 0.398 * ** 0.324*** 
(4.84) (3.86) 
Supplier Industries R&D * 0.398** 
Zscore Dummy (2.14) 
Supplier Alliance and JV 0.008 * ** 0.009 * ** 
Intensity (6.67) (6.91) 
Supplier Alliance and JV —0.002 
Intensity * Zscore Dummy (-1.00) 
Customer Variables 
Customer Industries R&D 0.000 —0.015 
(0.01) (—0.43) 
Customer Industries R&D * 0.091* 
Zscore Dummy (1.89) 
Customer Alliance and JV Intensity 0.006 * ** 0.004 * ** 
(3.61) (2.61) 
Customer Alliance and JV Intensity * 0.008* 
Zscore Dummy (1.77) 
Control Variables 
Zscore Dummy 0.003** 0.007**+ 
(2.32) (5.83) 
Firm R&D Intensity 0.010 0.012** 0.009 0.011* 
(1.57) (1.97) (1.38) (1.84) 
Firm Advertising Intensity 0.028 ** 0.028 ** 0.029%% 0.029** 
(2.47) (2.45) (2.55) (2.52) 
Human-Capital Intensity 0.014*** 0.014*** 0.015*** 0.015*** 
(10.91) (11.27) (11.29) (11.51) 
Leverage 0.017*** 0.017*** 0.011 *** 0.012*** 
(9.47) (9.39) (5.43) (5.55) 
Firm Size —0.007*** -0009%%% . .0.007*** -0007%%% 
(—33.13) (—33.69) (—32.55) (—33.37) 
Firm Age —0.003*** -00039%%%  -00038 5 -0003%%% 
(-10.28) (-10.28) (-10.35) (—10.23) 
Book-to-Market -0.008*** — —0.029%** — —0.030*** -0.030%%% 
(-26.27) (-26.47) (-27.05) (-27.30) 
(continued оп next page) 
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TABLE 2 (continued) 


Model 1 Моде 2 Modd3  Model4 _ 
Return on Assets —0.044*** — —0.044*** — —0.043*** — —-0.043*** 
(-18.55) (-18.61) (—18.08) (-18.15) 
Free Cash Flow Dummy 0.000 0.000 -0.001 -0.001 
(0.09) (0.00) (-0.69) (-0.84) 
Operating Cash Flow 0.007** 0.007** 0.007** 0.007** 
(2.17) (2.31) (2.33) (2.38) 
Sales Growth 0.010*** 0.010* ** 0.010*** 0.010*** 
(16.40) (16.41) (16.38) (16.36) 
Volatility of Cash Flows 0.016*+** 0.016*** 0.016*** 0.016*** 
(5.81) (5.80) (5.73) (5.69) 
Volatility of Net Income -0.004*** -0,0044%% -0.0044%% -0004%%% 
(-3.75) (-3.75) (-3.72) (-3.70) 
Volatility of Sales 0.022*** 0.022*** 0.022*** 0.022*** 
(13.56) (13.32) (13.53) (13.30) 
Industry and Year Indicators Yes Yes Yes Yes 
Number of Observations 96,302 96,302 95,717 95,717 
Adjusted R? 17.99% 18.04% 18.06% 18.09% 


ж Жж *** Indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

The dependent variable is Earnings Management, which is the absolute value of discretionary accruals. Supplier (Cus- 
tomer) Industries R&D is the weighted average of the R&D intensities of all supplier (customer) industries. Supplier 
(Customer) Alliance and JV Intensity is the number of strategic alliances and joint ventures established between industry 
firms and firms in supplier (customer) industries, divided by the number of firms in the industry. Zscore Dummy is a 
dummy variable that equals 1 if the firm is in the bottom quartile of Altman 2, and 0 otherwise. The control variables are 
described in Table 1. The coefficient on Firm Age is multiplied by 10. The reported t-values are based on heteroscedasticity 
robust standard errors adjusted for clustering at the firm level. 


of Earnings Management, these changes are significant and represent 16.79, 10.36, and 9.41 
percent changes, respectively, in the absolute value of discretionary accruals. 

The coefficients on Firm Advertising Intensity, Human-Capital Intensity, and Leverage are all 
positive and highly significant. These results extend the findings in Bowen et al. (1995) by 
suggesting that implicit contracting with stakeholders affects the firm’s earnings management 
decision. The results for other control variables are largely consistent with the literature. 


Analysis of Earnings Management Using Key Supplier and Customer Variables 

In Tables 3 and 4, we relate Earnings Management to the R&D intensities of key suppliers 
and customers, and to the existence of strategic alliances between firms and their key suppliers or 
customers. Table 3 (4) presents results for key supplier (customer) variables for one model that 
uses the alliance dummy, three OLS specifications based on the lagged values of the R&D 
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TABLE 3 


Regression Analysis of Absolute Value of Discretionary Accruals 
Firm-Level Key Supplier Variables 


Intercept 
Supplier Variables 
Supplier Alliance and JV 
Dummy 
Lagged Key Suppliers R&D 
Lagged Main Supplier R&D 
Lagged Main Supplier R&D * 
Supplier Importance 
Main Supplier R&D 


Supplier Importance 


Control Variables 
Firm R&D Intensity 


Firm Advertising Intensity 
Human-Capital Intensity 
Leverage 

Firm Size 

Firm Age 

Book-to-Market 

Return on Assets 

Free Cash Flow Dummy 
Operating Cash Flow 


Sales Growth 
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Model 1 


0.170* ** 
(14.14) 


0.008*** 
(3.02) 


0.062* 
(1.84) 
0.011 
(0.42) 
0.015*** 
(4.16) 
0.002 
(0.25) 
—0.004* * * 
(—5.44) 
—0.003*** 
(—4.95) 
—0.010* 
(—1.95) 
-0.054%%% 
(-3.19) 
0.060 
(1.12) 
0.072*** 
(3.40) 
0.018*** 


0.075 жжж 
(2.75) 


0.801%%% 
(3.08) 


0.69** 
(2.02) 
0.012 
(0.45) 
0.014*** 
(4.03) 
0.003 
(0.43) 
—0.003 bk 
(—4.58) 
—0.003 ### 
(—4.50) 
—0.007 
(-1.38) 
-0.053%%% 
(-2.75) 
0.007 
(1.47) 
0.086*** 
(4.35) 
0.020*** 


0.077*** 
(2.74) 


0.023** 
(2.29) 


0.067* 
(1.93) 
0.015 
(0.58) 
0.015*** 
(4.20) 
0.003 
(0.45) 
—0.003*** 
(—4.55) 
—0.003*** 
(—4.47) 
–0.006 
(—1.34) 
-0.050%%% 
(-2.59) 
0.007 
(1.46) 
0.086*** 
(4.37) 
0.020* ** 


1057 
Model 5 
Model 4 (2SLS) 
0.076*** 0,047 
(2.69) (-0.59) 
0.020%% 
(2.08) 
0.061 
(1.55) 
0.031% 
(1.82) 
0.013 
(0.72) 
0.067% 0.099** 
(1.87) (2.30) 
0.016 0.004 
(0.64) (0.14) 
0.015*** — 0.016*** 
(4.18) (3.78) 
0.004 0.008 
(0.46) (0.87) 
_0.003*** —0.003*** 
(-4.30) (-3.60) 
—0.003*** 0.000 *** 
(—4.50) (-4.25) 
—0.006 0.000 
(-1.34) (-0.08) 
—0.050** -0.036% 
(-2.53) (-1.65) 
0.007 0.011% 
(1.42) (1.81) 
0.086*** 0107%%% 
(4.45) (4.46) 
0.020*** 0.019*** 
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TABLE 3 (continued) 
Model 5 
Model 1 Model 2 Model 3 Model 4 (281,5) 
(4.38) (4.60) (4.50) (4.47) (3.81) 
Volatility of Cash Flows 0.060 ** 0.075*** — 0075*** 075555 0).069* 
(2.17) (2.65) (2.65) (2.63) (1.82) 
Volatility of Net Income 0.009 0.023 0.024 0.024 0.040 
(0.56) (1.25) (1.39) (1.36) (1.60) 
Volatility of Sales 0.027*** (0255%% 0.024F** — Q024*** 0.025*** 
(4.40) (4.14) (4.06) (4.08) (3.68) 
Industry Indicators Yes Yes Yes Yes Yes 
Year Indicators Yes Yes Yes Yes Yes 
Number of Observations 5,842 5,533 5,533 5,533 4,173 
Adjusted R? 19.85% 19.53% 19.97% 19.96% 18.62% 


ж ++ Жжж Indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

The dependent variable is Earnings Management, which is the absolute value of discretionary accruals. Models 1—4 report 
results of OLS regressions, while Model 5 reports results of the second stage of a two-stage least squares (2SLS) model, 
where Earnings Management and Main Supplier R&D are treated as endogenous variables. Supplier Alliance and JV 
Dummy is a dummy variable that equals 1 if the firm has at least one alliance or JV established with one of its key 
suppliers, and 0 otherwise. Lagged Key Suppliers R&D is lagged value of the weighted average of the R&D intensities of 
key suppliers. (Lageed) Main Supplier R&D is the (lagged) value of the R&D of the main supplier, normalized by total 
assets. Supplier Importance is the dollar purchases from the main supplier divided by the firm’s total sales. The control 
variables are described in Table 1. The coefficient on Firm Age is multiplied by 10. For the 2SLS regression in Model 5, 
we estimate the predicted values of Main Supplier R&D using the following instruments in the first stage. Size is the log 
of total assets (item 6). Book-to-Market is total assets (item 6) divided by the sum of the book value of debt and market 
value of common equity (item 6 — item 60 + item 199*item 25). Sales Growth is the one-year growth in total sales (item 
12). Stock Return is the return on common stock in the prior year (collected from CRSP). Leverage is the equal to the sum 
of the book values of long-term debt and debt in current liabilities (items 9 and 34) divided by the book value of assets. 
Operating Cash Flow Surplus is cash from assets-in-place (item 308 — item 125 + item 46) divided by total assets (item 6). 
Financing Cash Flow is cash flow from financing activities (СЕРА) (item 313) scaled by total assets. ІҒ item 313 is 
missing, then we compute СЕРА as Sale of Common and Preferred Stock (datal08) — Purchase of Common and Preferred 
Stock (data115) – Cash Dividends (data127) + Issuance of Long-Term Debt (datalll)- Reduction in Long-Term Debt 
(datal 14) + Changes in Current Debt (data301). Cash is cash and short-term investments (item 1) divided by total assets 
(item 6). Capital Expenditures is capital expenditures (item 128) divided by total assets (item 6). SGA Expenses is selling, 
general, and administrative expenses (item 189) divided by total assets (item 6). Industry R&D is the sum of R&D (item 
46) for firms in the four-digit SIC industry divided by the sum of total assets (item 6) for the same firms. The reported 
t-values are based on heteroscedasticity robust standard errors adjusted for clustering at the firm level. 
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TABLE 4 
Regression Analysis of Absolute Value of Discretionary Accruals 
Firm-Level Key Customer Variables 
Model 5 
Model 1 Model 2 Model 3 Model 4 2SLS 
Intercept 0.040***  0.163***  0173*** 0.168*** — 0.206%** 
(4.14) (5.54) (5.53) (5.02) (5.93) 
Customer Variables 
Customer Alliance -0.012*** 
and JV Dummy (4.08) 
Lagged Key Customers R&D -0.111** 
(—1.99) 
Lagged Main Customer R&D —0.057** . —0.013 
(-2.40) (-0.39) 
Lagged Main Customer R&D * -0,184% 
Customer Importance (-1.73) 
Main Customer R&D -0.094%%% 
(-3.13) 
Customer Importance 0.016* 
(1.86) 
Control Variables 
Firm R&D Intensity 0.024* 0.021** 0.021 0.021 0.023 
(1.72) (2.25) (1.43) (1.46) (1.51) 
Firm Advertising Intensity 0.094*** 0.096*** 0095%%% 0.009FFF 0105%%% 
(2.82) (3.78) (2.80) (2.89) (2.87) 
Human-Capital Intensity 0.020*** 001055 002055" | 0020*** 0.022*** 
(6.44) (6.90) (6.27) (6.21) (6.20) 
Leverage 0.018*** — Q016***  0o016*** — 0.016***  0.016*** 
(3.66) (4.49) (3.16) (3.17) (2.95) 
Firm Size —0.007*** —0.008*** —0.008*** -0.007%%% -0.008%%% 
(-11.86) (-14.84) (-12.18) (-11.59) (-11.09) 
Firm Age —0.005***  —0.004***  —0.004***  —0,004*** -0.005%%% 
(—5.52) (—5.60) (-4.77) (-4.68) (-4.99) 
Book-to-Market —0.032*** —0.031*** -0,032%%%  —0,032*** — 0,033 
(-11.29) (-12.44) (-11.01) (-10.92) (-10.49) 
Return on Assets —0.046***  -0.048*** —0.046*** -0,046F** — —0,042 
(-7.53) (-14.02) (-6.86) (-6.85) (-5.81) 
Free Cash Flow Dummy 0.005* 0.005* 0.006* 0.005* 0.007* 
(1.68) (1.89) (1.73) (1.68) (1.88) 
Operating Cash Flow 0.016** 0.013** 0.013 0.013 0.011 
(2.03) (2.48) (1.57) (1.55) (1.19) 
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TABLE 4 (continued) 


Model 5 
Modeli | Моёй2 Model3 — Model4 — 215 | 
Sales Growth 0.014*** 0.016***  Q016***  0.016***  0.016*** 
(8.61) (14.17) (9.02) (8.97) (8.17) 
Volatility of Cash Flows -0.002 -0.001 —0.001 —0.001 —0.003 
(-0.35) (-0.16) (-0.12) (—0.10) (-0.35) 
Volatility of Net Income -0.002 -0.003 -0.003 -0.003 -0.003 
(-0.50) (-1.52) (-0.96) (-0.95) (-0.76) 
Volatility of Sales 0.0032*** . 0,030*** | 0031*** 0.031*** 0.032*** 
(6.61) (9.65) (6.17) (6.14) (6.23) 
Industry and Year Indicators Yes Yes Yes Yes Yes 
Number of Observations 13,295 13,100 13,100 13,100 11,356 
Adjusted R? 17.00% 16.25% 15.96% 15.99% 15.92% 


ж жж *** Indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

The dependent variable is Earnings Management, which is the absolute value of discretionary accruals. Models 1—4 report 
results of OLS regressions, while Model 5 reports results of the second stage of a two-stage least squares (2SLS) model, 
where Earnings Management and Main Customer R&D are treated as endogenous variables. Customer Alliance and JV 
Dummy is a dummy variable that equals 1 if the firm has at least one alliance or JV established with one of its key 
customers, and 0 otherwise. Lagged Key Customers R&D is lagged value of the weighted average of the R&D intensities 
of key Customers. (Lagged) Main Customer R&D is the (lagged) value of the R&D of the main customer, normalized by 
total assets. Customer Importance 18 the percentage of the firm's sales made to the main customer. The coefficient on Firm 
Age is multiplied by 10. The control variables are described in Table 1. The variables used in the first stage of the 2515 
model (Model 5) are described in Table 3. The reported t-values are based on heteroscedasticity robust standard errors 
adjusted for clustering at the firm level. 


measures, and one model based on a two-stage least squares (2SLS) estimation." We use these 
specifications to alleviate endogeneity concerns arising from the potentially simultaneous relation 
between earnings management and R&D investments. For instance, as discussed in Section II, it 


is possible that the firm’s earnings management affect the R&D investments by suppliers and 
1 
customers. 


The results reported in Table 3 indicate that the coefficients on the supplier-related proxies for 
relationship-specific investments are positive and significant in all presented models. In Model 1, 
the coefficient on Supplier Alliance and JV Dummy is equal to 0.008, which 15 statistically sig- 
nificant at the 1 percent level. In Models 2 and 3, the independent variables of interest are the 


7 Recall that in the analysis reported in Table 2, we include both the supplier as well as the customer variables in the same 
regressions. We do not use the same specification in this section since the number of firms for which we can measure 
the R&D intensity of both suppliers and customers is very small (only 895 firm-year observations). Using this sub- 
sample yields positive but largely insignificant coefficients on the supplier and customer R&D variables, while the 
results related to the alliance variables are qualitatively similar to those reported below. Further, to mitigate concerns 
arising from omitted variables, in the regressions analyzing supplier (customer) effects, we include Customer Industries 
R&D (Supplier Industries R&D) as an additional control variable. The untabulated results from this specification are 
similar to those reported in the study. 

We до not conduct 251.5 models for the tests based on industry-level supplier and customer data (Table 2) since 
endogeneity issues are less relevant in regressions that use industry-level variables. This is because it is unlikely that 
variables measured at the industry level are determined by the earnings management of a particular firm. 


1 


оз 
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lagged value of Key Suppliers R&D and Main Supplier R&D, respectively. The coefficients on 
both these variables are positive and significant.” The coefficients on the supplier-related vari- 
ables in Models 1—3 are also economically significant. For instance, relative to the median value 
of Earnings Management, а change in the value of Key Suppliers R&D and Main Supplier R&D 
from the 5th to 95th percentile results in a 12.3 percent and 13.7 percent change in the absolute 
value of discretionary accruals, respectively. 

Using an interaction term in Model 4, we examine whether the positive coefficient on (lagged) 
Main Supplier R&D is stronger when the main supplier is more important to the firm. We deter- 
mine the importance of the main supplier to the firm based on Supplier Importance, the ratio of the 
firm's purchases from the main supplier to the firm's sales. The coefficient on the interaction term 
in Model 4 (Lagged Main Supplier R&D*Supplier Importance) is positive (0.061), albeit insig- 
nificant at conventional levels (t = 1.55). 

Model 5 of Table 3 presents the coefficients on the predicted R&D of the firm's main supplier 
from the 25125 regression model. To conserve space, we list in the legend of Table 3 the variables 
used in the first stage as instruments to estimate the predicted values of Main Supplier R&D. АП 
the variables are winsorized at the 1st and 99th percentiles. Our choice of control variables for the 
first stage in the 251,5 regression model is motivated by prior research in accounting and finance 
on the determinants of R&D spending (see, e.g., Darrough and Rangan 2005 and Coles et al. 
2006). 

The estimates from the 2515 model are presented in Model 5 of Table 3. The coefficient on 
Main Supplier R&D is equal to 0.031 (significant at the 10 percent level). This finding is consis- 
tent with the results based on lagged values of the R&D variables and further suggests that our 
results are not driven by endogeneity. Overall, the results reported in Table 3 are consistent with 
H1 and reinforce the results based on the industry-level variables presented in Table 2. 

The results pertaining to the key customers' variables are reported in Table 4, which is 
modeled after Table 3. In contrast to the results for the key supplier variables, the coefficients on 
the customer variables are negative and significant in all the models reported in Table 4. The 
contrasting findings for the effects of customer R&D on firms' earnings management suggests that 
factors other than the incentive to report favorable performance influence the earnings manage- 
ment decisions of supplier firms. One such factor discussed in the literature is the role of bargain- 
ing power, which we examine below. 

Prior research suggests that large customers, by exercising their buyer power, can pressure 
their profitable suppliers and extract price concessions (e.g., Schumacher 1991; Snyder 1996). 
Similarly, large suppliers could have greater seller power over their smaller customers. Further, 
Bowen et al. (1995) hypothesize that firms engaged in ongoing contract negotiations with labor 
unions have fewer incentives to choose income-increasing accounting methods, and find 


7 We test whether the relations between the supplier variables and Earnings Management are more pronounced for 
financially weak firms. In untabulated results, we find that the coefficients on Lagged Key Suppliers R&D*Zscore 
Dummy and Lagged Main Supplier R&D*Zscore Dummy are both positive, with the former being statistically significant 
at conventional levels. The coefficient on Supplier Alliance and JV Dummy*Zscore Dummy is statistically insignificant 
(t-statistic = —0.8). These results are, on balance, in line with our earlier findings. 

20 The business press also recognizes the ability of customers to expropriate wealth from their profitable suppliers. For 
example, Fitzgerald (1996) suggests that suppliers of U.S. automakers resist opening their books to customers because 
а large customer could chip away at their profit margins. 
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supportive evidence. In a similar vein, firms engaged in negotiations with suppliers and customers 
over the terms of transactions could have disincentives to use income-increasing accruals, espe- 
cially when they are at a bargaining disadvantage. As such, the effects of customer R&D on firms' 
earnings management depend on the net impact of the incentive to report favorable prospects and 
the incentive to hide high levels of profitability from the customer. 

We conduct additional analyses, presented in Table 5, to examine whether the relation be- 
tween the (lagged) R&D for the main supplier or customer and Earnings Management depends on 
the firm's bargaining power vis-à-vis its suppliers/customers. We use the firm's size relative to that 
of the supplier/customer as a proxy for the firm's bargaining power.?! 

Model 1 (Model 2) of Table 5 presents regression results with the firm's earnings management 
as the dependent variable, and the interaction between the firm's size relative to that of the main 
supplier (customer) and the lagged R&D of the main supplier (customer) as the independent 
variables of interest. The bargaining argument predicts a positive coefficient on the interaction 
terms. The results indicate that the supplier's R&D is positively related to the firm's earnings 
management regardless of the firm's relative size. In contrast, the interaction term is positive and 
significant in Model 2, indicating that the effect of customers' relationship-specific investments on 
firms' earnings management is less negative when firm size (relative to that of customers) is larger. 
The magnitude of the coefficients on the two variables, (lagged) Main Customer R&D and 
(lagged) Main Customer R&D*Firm Relative Size, indicate that the relation between (lagged) 
Main Customer R&D and firm's earnings management is positive when Firm Relative Size is 
greater than 1, that is, when the firm is larger than its customer. These findings support the 
reasoning that the weak bargaining power of firms vis-à-vis their customers leads to lower earn- 
ings management. 


Relationship-Specific Investments and Income Smoothing 


One issue arising from the previous results is whether the use of accounting discretion in the 
presence of relationship-specific investments is aimed at smoothing or inflating income. On one 
hand, if firms smooth earnings to influence suppliers/customers, we expect the volatility of re- 
ported earnings to be less than that of cash flows. On the other hand, if firms use income- 
increasing accruals to influence suppliers/customers by inflating earnings, we expect firms whose 
suppliers/customers invest more in relationship-specific assets to have higher earnings volatility 
(relative to cash flow volatility). To examine this issue, we regress measures of income smoothing 
on the proxies for relationship-specific investments. 

Following Subramanyam (1996) and Leuz et al. (2003), we use two different measures of 
income smoothing. First, we use Volatility Ratio, defined as the ratio of the standard deviation of 
net income (NI) to the standard deviation of operating cash flow (OCF). We require that both NI 
and OCF have at least five consecutive observations. In the first two columns of Table 6, we report 
results from a regression of Volatility Ratio on the supplier and customer variables. Since for each 
firm we have only one value for Volatility Ratio, we use the mean values of explanatory variables 
in the regressions. While we report results using industry-level supplier and customer variables, 
the results using subsamples with key supplier and customer data are in the same direction, with 
some of the results statistically insignificant probably due to the small sample size. The results 
indicate that, except for Supplier Alliance and JV Intensity, the supplier and customer variables are 
positively related to Volatility Ratio. For instance, changing the value of Supplier Industries R&D 


21 The use of the firm's absolute size or market share in its primary industry as a measure of its bargaining power yields 
similar results, 
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TABLE 5 
Regression Analysis of Absolute Value of Discretionary Accruals 
Conditional on Relative Size 
Model 1 Model 2 
Intercept 0.077*** 0.175*** 
(2.75) (5.74) 
Supplier Variables 
Lagged Main Supplier R&D 0.021** 
(2.13) 
Lagged Main Supplier R&D * Firm 0.001 
Relative Size (0.25) 
Firm Relative Size 0.000 
(0.30) 
Customer Variables 
Гарреа Main Customer R&D —0.151*** 
(-2.70) 
Lagged Мат Customer R&D * Firm 0.151 ** 
Relative Size (2.22) 
Firm Relative Size 0.002 
(0.26) 
Control Variables 
Firm R&D Intensity 0.067* 0.023 
(1.94) (1.60) 
Firm Advertising Intensity 0.014 0.092* ** 
(0.56) (2.73) 
Human-Capital Intensity 0.015*** 0.020 * ** 
(4.20) (6.32) 
Leverage 0.003 0.016*** 
(0.43) (3.21) 
Firm Size —0.003*** . —0.008*** 
(-4.55) (-8.66) 
Firm Age -0.003%%% | 0.000%%% 
(-4.46) (-4.64) 
Book-to-Market —0.006 -0.032%%% 
(-1.33) (-11.08) 
Return on Assets -0.050%%% —0.046*** 
(-2.60) (—6.86) 
Free Cash Flow Dummy 0.007 0.006* 
(1.47) (1.73) 
Operating Cash Flow 0.086 * ** 0.013 
(4.37) (1.55) 
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TABLE 5 (continued) 


Model 1 ___Мода2 __ 
Sales Growth 0.020*** 0.016*** 
(4.53) (8.98) 
Volatility of Cash Flows 0.075 *** -0.001 
(2.65) (-0.12) 
Volatility of Net Income 0.024 -0.003 
(1.39) (-0.99) 
Volatility of Sales 0,024 ** 0.031*** 
(4.07) (6.20) 
Year and Industry Indicators Yes Yes 
Number of Observations 5,533 13,100 
Adjusted R? 19.95% 16.01% 


Ж ЖЖ жж Indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

The dependent variable is Earnings Management, which is the absolute value of discretionary accruals. Lagged Main 
(Supplier) Customer R&D is the lagged value of the R&D of main customer (supplier), normalized by total assets. Firm 
Relative Size in Model 1 (Model 2) is the natural log of the customer’s (supplier’s) total assets divided by the natural log 
of the total assets of the main supplier (customer). The control variables are described in Table 1. The coefficient on Firm 
Age is multiplied by 10. The reported t-values are based on heteroscedasticity robust standard errors adjusted for clustering 
at the firm level. 





(Customer Industries R&D) from the 5th to the 95th percentile results in a 0.20 (0.28) change in 
Volatility Ratio, which has a median value of 1.07. 

Second, we use Correlation, defined as the correlation between changes in total accruals and 
changes in operating cash flow, as a measure of income smoothing (see, e.g., Subramanyam 1996). 
The reversal of accruals dictated by the accounting process leads to a negative correlation between 
the change in total accruals and change in cash flows. А more negative correlation would therefore 
indicate that the earnings stream 15 smoother than it would be in the absence of discretionary 
accruals. | 

The results in the third and fourth columns of Table 6 indicate that the coefficients on supplier 
and customer variables, with the exception of Supplier Alliance and JV Intensity, are positive and 
significant in regressions with Correlation as the dependent variable. These results, like those in 
the first two columns, indicate that firms with relationship-specific investments by suppliers and 
customers exhibit greater volatility in reported еагпіпрѕ. One factor contributing to the higher 
volatility could be the incentive for firms to report higher earnings, which we examine below. 


Are Relationship-Specific Investments Associated with Higher Reported Earnings? 


One motivation for using large discretionary accruals, suggested by Bowen et al. (1995) and 
Burgstahler and Dichev (1997), is that firms can inflate their reported earnings and favorably 


* We also interact the supplier/customer variables with Zscore Dummy. In untabulated results, we find that in regressions 
pertaining to Volatility Ratio (Correlation), two (one) of the four interaction variables are (is) positive and significant, 
while the coefficients on the other interaction terms are mostly positive, although statistically insignificant at conven- 
tional levels. 
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TABLE 6 
Regression Analysis of the Smoothing Variables 
Ratio Correlation 
Intercept 0,874%%% (97577 -0.595%%% —0.574*** 
(7.01) (7.87) (-16.07) (-15.58) 
Supplier Variables 
Supplier Industries R&D 10207 * 75 1.822“ 
(2.75) (1.85) 
Supplier Alliance and JV Intensity —0.022 0.014 
(-0.37) (0.83) 
Customer Variables 
Customer Industries R&D 5.584* ** 1.633*** 
(3.47) (3.83) 
Customer Alliance and JV Intensity 0.289 * ** 0.075 У 
(4.63) (4.13) 
Control Variables 
Firm R&D Intensity 1.645 * ** 1.874*** 0.583*** 0.623*** 
(6.96) (8.12) (7.87) (8.60) 
Firm Advertising Intensity —0.233 —0.368 0.110 0.068 
(—0.46) (-0.72) (0.73) (0.46) 
Human-Capital Intensity (227777 0.235*** 0.012 0.013 
(4.20) (4.37) (0.79) (0.84) 
Leverage 0.641*** 06127 +" 0.114*** 0.109%%% 
(8.75) (8.37) (5.19) (4.99) 
Firm Size 0.006 0.007 0.004 0.003 
(0.64) (0.71) (1.45) (1.29) 
Firm Age -0,012%%% —0.013*** —0.001** —0.001*** 
(—6.82) (—7.33) (--2.41) (--2.73) 
Book-to-Market 0.168 *** 0.156** 0.028 0.027 
(2.75) (2.56) (1.58) (1.50) 
Return on Assets -2,570%%% -2.593 55 —0.285*** —0.288*** 
(—20.61) (-20.77) (-6.56) (-6.64) 
Free Cash Flow Dummy 0720 "7 0.720*** 0.109 * ** 0.107* ** 
(8.76) (8.72) (4.26) (4.20) 
Operating Cash Flow 2.603 **** 2.648 * ** 0.144** 0.150** 
(14.97) (15.23) (2.43) (2.54) 
Sales Growth —0.217*** —0.220*** 0.021* 0.022* 
(-6.03) (—6.11) (1.79) (1.85) 
Volatility of Cash Flows 0.396*** 0.399*** —0.036* —0.037* 
(9.65) (9.69) (—1.83) (-1.89) 
Volatility of Net Income 0.017** 0.017** 
(2.18) (2.22) 
(continued on next page) 
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TABLE 6 (continued) 


Ratio Correlation 
Volatility of Sales 0.042* ** 0.041*** 
(3.38) (3.28) 
Industry Indicators Yes Yes Yes Yes 
Number of Observations 9,051 9,051 7,975 7,975 
Adjusted R? 16.11% . 15.87% 11.31% 11.24% 


ж жж ЖЭ Indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

Columns | and 2 of this table show results of OLS regressions of the ratio of the standard deviation of net income to the 
standard deviation of operating cash flow. Columns 3 and 4 show results of OLS regressions of the Spearman correlation 
coefficient between the change in total accruals and change in cash flow from operations. Supplier (Customer) Industries 
R&D is the weighted average of the R&D intensities of all supplier (customer) industries. Supplier (Customer) Alliance 
and JV Intensity is the number of strategic alliances and joint ventures established between industry firms and firms in 
supplier (customer) industries, divided by the number of firms in the industry. The control variables are described in Table 
1. The time-series means of the control variables are used. The coefficient on Firm Аре is multiplied by 10. The t-values 
reported in parenthesis reflect White's (1980) heteroscedasticity correction. 


influence stakeholder perceptions of future revenues from the business relationship.” When 
suppliers/customers invest in relationship-specific assets, large positive earnings changes reported 
by the firm are likely to increase the perceived revenues from the transaction. We test this hypoth- 
esis by providing evidence on whether relationship-specific investments by suppliers/customers 
influence the frequency with which firms report large earnings increases. To detect whether the 
large earnings changes can be attributed to the use of discretionary accruals, we control for the 
frequency with which firms report large changes in the operating cash flow. 

In both regression models presented in Table 7, the dependent variable is FreqLarge, defined 
as the frequency of earnings changes in the 90th percentile of the distribution of earnings changes 
across all firm-year observations." Earnings change is computed using earnings before extraordi- 
nary items (item 18) and normalized by lagged total assets. The distribution of earnings change is 
centered on a median of 0.006 with a mean of 0.013. The observations at or above the 90th 
percentile value of 0.180 thus represent large earnings increases. 

The results provide evidence of a strong link between relationship-specific investments by 
suppliers/customers and the frequency of large earnings increases reported by firms. The coeffi- 
cients on the four supplier and customer variables Supplier Industries R&D, Supplier Alliance and 
JV Intensity, Customer Industries R&D, and Customer Alliance and JV Intensity are all positive 
and statistically significant. We find that moving from the 5th to the 95th percentile value of 
Supplier Industries R&D (Customer Industries R&D) results in a 0.04 (0.02) change in 
FreqLarge, which has a median value of 0.06. These results are consistent with firms using 


23 Prior studies focusing on event-specific earnings management suggest that firms have incentives to inflate earnings prior 
to corporate events (e.g., Rangan 1998; Teoh et al. 1998; Shivakumar 2000). 

24 In the construction of FreqLarge, we follow Bowen et al. (2005) who construct a similar variable to analyze the 
frequency of small earnings surprises. 
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Regression Analysis of the Frequency of Large Increases іп Earnings 


Intercept 


Supplier Variables 
Supplier Industries R&D 


Supplier Alliance and JV Intensity 


Customer Variables 
Customer Industries R&D 


Customer Alliance and JV Intensity 


Contro] Variables 


Frequency of Large Cash Flow 


Firm R&D Intensity 
Firm Advertising Intensity 
Human-Capital Intensity 
Leverage 

Firm Size 

Firm Age 
Book-to-Market 

Return on Assets 

Free Cash Flow Dummy 
Operating Cash Flow 
Sales Growth 


Volatility of Cash Flows 


The Accounting Review 


Dependent Variable is FreqLarge 
0.067*** 0.079 * ** 
(7.60) (9.01) 
1.813*** 
(6.96) 
0.007* 
(1.73) 
0.365*** 
(3.20) 
0.033 *** 
(7.57) 
0.374*** 0.375*** 
(37.84) (37.85) 
0.100*** 0.132*** 
(6.03) (8.10) 
0.168*** 0.158*** 
(4.63) (4.35) 
—0.008** —0.006 
(—2.20) (-1.64) 
0.012%% 0.009% 
(2.36) (1.74) 
-0.009%%% —0.009*** 
(-13.35) (-13.48) 
—0.003** —0.003*** 
(-2.24) (-2.90) 
-0.026%%% -0.027%%% 
(—5.99) (-6.29) 
-0.046%%% -0.049%%% 
(-5.13) (-5.42) 
0.043%%% 0.043*** 
(8.00) (8.00) 
—0.021 -0.014 
(-1.61) (-1.09) 
0.003 0.003 
(1.26) (1.12) 
—0.017*** =00177** 
(—3.50) (—3.60) 
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TABLE 7 (continued) 


Dependent Variable is FreqLarge 
Volatility of Net Income 0.008 *** 0.008* ** 
(4.14) (4.31) 
Volatility of Sales 0.033*** 0.033 *** 
(11.15) (10.95) 
Industry Indicators Yes Yes 
Number of Observations 9,112 9,112 
Adjusted R? 51.03% 51.70% 


* жж ЖЖЖ Indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

This table shows results of OLS regressions of FregLarge, defined as the frequency of earnings changes in the 90th 
percentile of the distribution of Earnings Change, which is earnings before extraordinary items minus its lagged value, 
normalized by lagged total assets. Supplier (Customer) Industries R&D is the weighted average of the R&D intensities of 
all supplier (customer) industries. Supplier (Customer) Alliance and JV Intensity is the number of strategic alliances and 
joint ventures established between industry firms and firms in supplier (customer) industries, divided by the number of 
firms in the industry. Frequency of Large Cash Flow is the frequency of operating cash flow changes in the 90th percentile 
of the distribution of CFO Change, which is cash flow from operations minus its lagged value, normalized by lagged total 
assets. The control variables are described in Table 1. The time-series means of the control variables are used. The 
coefficient on Firm Age is multiplied by 10. The t-values reported in parenthesis reflect White's (1980) heteroscedasticity 
correction. 


accounting discretion to report large earnings increases more frequently when suppliers/customers 
invest in relationship-specific assets. 

In untabulated results, we find that the coefficients on Supplier Industries R&D*Zscore 
Dummy and Supplier Alliance and JV Intensity*Zscore Dummy are positive and statistically sig- 
nificant. The customer-related interactions are statistically insignificant. Among the control vari- 
ables, we find that Firm R&D Intensity, Firm Advertising Intensity, and Leverage are positively 
and significantly related to the tendency for firms to report large earnings increases. These results 
are in line with the findings in Bowen et al. (1995). 


Consequences of Firm's Earnings Management on Supplier/Customer Relationships 


Effect of Earnings Management on Supplier/Customer R&D Investments 

Taken as a whole, the above results provide evidence of a higher magnitude of firm's earnings 
management when the firm deals with suppliers and customers who are likely to undertake 
relationship-specific investments. One issue arising from these findings is whether a firm's earn- 
ings management in one period affects the magnitude of relationship-specific investments by its 
suppliers and customers in the next period. We examine this issue by analyzing the intertemporal 
relation between firms' earnings management and the level of R&D investments by suppliers and 
customers. 


5 Note that although FreqLarge is a change-based variable, we use the level of our independent variables in the regression 
analysis. We focus on the level of (rather than the change in) relationship-specific investments by customers/suppliers 
during the time period to capture the type of environments in which firms operate. Specifically, our cross-sectional test 
is designed to examine whether firms report large earnings changes more frequently in environments characterized by 
high relationship-specific investments by customers/suppliers. 
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For the purpose of this intertemporal analysis, we include a supplier-customer pair for year t 
only if the supplier and customer are linked in the Compustat segment files in year 1 — 1. The 
regression results are presented in Table 8. In the first two columns, the dependent variable is 
supplier R&D with the lagged (signed) discretionary accruals of the main customer as the inde- 
pendent variable of interest. Similarly, in the last two columns, the dependent variable is the 
customer R&D with the lagged discretionary accruals of the main supplier as the independent 
variable of interest. Recall that we define the control variables for the R&D regressions in the 
legend of Table 3. To capture the marginal effect of discretionary accruals on R&D, we include the 
nondiscretionary component of earnings (Pre-Discretionary Income) as an additional control vari- 
able in the regressions, which is equal to Return on Assets (as defined earlier) minus discretionary 
accruals.” In addition, we include an interaction term to examine how the importance of custom- 
ers (suppliers) to suppliers (customers) influences the effect of earnings management on R&D 
investments. For instance, a customer's earnings management is likely to affect the supplier's 
R&D only if the customer is important to the supplier. 

As shown in the second column of Table 8, the coefficient on the interaction term is positive 
and significant with a t-statistic of 2.13. This result indicates that the effect of the customer's 
discretionary accruals in one period on the supplier's R&D investment in the next period is 
positive and significant when the customer's purchases from Ше supplier are high. For instance, 
for a supplier with a median value of Customer Importance, a one standard deviation change in the 
customer's discretionary accruals results in an increase in the supplier R&D to asset ratio by 
0.003, compared to a median value of 0.007. In the last two columns, we find that, although the 
coefficient on the supplier's discretionary accruals is not significant in explaining the customer's 
R&D, the coefficient on the interaction term is equal to 0.182, with a t-statistic of 2.03. These 
results suggest that the effect of earnings management on relationship-specific investments by 
suppliers and customers is pronounced when the relationship between the firm and these stake- 
holders is more important. The results also suggest that suppliers and customers are unable to fully 
anticipate the extent of earnings management by the firm. 

There is evidence in the literature that firms use R&D spending as an earnings management 
device (e.g., Baber et al. 1991; Bushee 1998; Darrough and Rangan 2005). Because R&D spend- 
ing can be affected by factors influencing the propensity for earnings management, we include the 
controls used in the earnings management regressions (as in Table 3 and 4) as controls in regres- 
sions using R&D spending as the dependent variable (in Table 8). The untabulated results from 
this extended model are similar to those reported in the Table 8. 

The evidence pertaining to Pre-Discretionary Income suggests that firms undertake more 
R&D investments when their suppliers/customers have higher pre-discretionary earnings, and this 
effect is more pronounced when the customer/supplier is more important to the firm's operations. 
The results related to the control variables are largely consistent with the literature. For instance, 
the coefficients on Cash and Operating Cash Flow Surplus are positive, while the coefficients on 


25 Returns on Assets is the sum of net income before extraordinary items (data 18) and R&D expense (data 46) divided by 
total assets. For the purpose of our earlier analysis in Tables 3—5, we add back R&D expense to net income since we 
control for R&D intensity in our regressions. In this part of the analysis, we use the same definition (that is, we add back 
R&D to net income) to account for a mechanical negative correlation between supplier R&D and customer's net income 
(net of R&D spending), resulting from a positive correlation between the supplier and the customer R&D investments. 
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TABLE 8 
Regression Analysis of R&D of Suppliers and Customers 
Supplier R&D Customer R&D 
Intercept – 0.024 —0.036 0.007 0.002 
(-1.54) (-2.34) (0.87) (0.21) 
Customer Variables 
Lagged Customer Discretionary 0.030 —0.040 
Accruals (1.38) (-1.17) 
Lagged Customer Discretionary 0.273** 
Accruals * Customer Importance (2.13) 
Lagged Customer Pre-Discretionary 0.028* -0.025 
Іпсоте (1.90) (-0.96) 
Lagged Customer Pre-Discretionary 0.206*** 
Income * Customer Importance (3.21) 
Customer Importance 0.025** 
(2.45) 
Supplier Variables 
Lagged Supplier Discretionary Accruals 0.007 0.003 
(1.14) (0.44) 
Lagged Supplier Discretionary 0.182** 
Accruals * Supplier Importance (2.03) 
Lagged Supplier Pre-Discretionary —0.001 -0.004 
Income (—0.26) (-1.03) 
Lagged Supplier Pre-Discretionary 0.101* 
Income * Supplier Importance (1.82) 
Supplier Importance 0.046*** 
(3.56) 
Control Variables 
Size – 0.001 0.000 -0.001 -0.001 
(-0.94) (0.11) (-1.09) (-0.74) 
Book-to-Market —0.013*** -0011%%% 0.003 -0.003 
(-2.88) (-2.58) (-0.71) (-0.70) 
Sales Growth -0.001 -0.001 0.000 -0.001 
(-0.22) (-0.28) (-0.05) (-0.25) 
Stock Return -0.010*** — —0.010*** 0.002 -0.001 
(-5.72) (-5.85) (--0.91) (-0.76) 
Leverage 0.026%%% 0.026 *** -0.002 -0.002 
(3.56) (3.53) (-0.34) (-0.30) 
Operating Cash Flow Surplus 0.061 *** 0.063 **** 0.066*** 0.068*** 
(3.88) (4.01) (3.38) (3.59) 
Financing Cash Flow 0.104*** 0.103*** 0.051*** 0.049*** 
(7.32) (7.31) (3.68) (3.37) 
(continued on next page) 
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TABLE 8 (continued) 


ПН. ce К... 
Сазћ 0.099*** 0.093*** 0.043** 0.040** 
(7.28) (6.99) (2.50) (2.53) 
Capital Expenditures 0.022 0.015 —0.044** —0.043** 
(0.97) (0.64) (-2.28) (-2.20) 
5СА Expenses 0.106* ** 0.111 *** 0.024*** 0.026*** 
(8.28) (8.42) (2.60) (3.26) 
Industry R&D 0.975 *** 0.966*** 0.996*** 0,995%%% 
(14.20) (14.58) (18.52) (18.87) 
Year and Industry Dummy Variables Yes Yes Yes Yes 
Number of Observations 6,782 6,782 2,615 2,615 
Adjusted R? 53.91% 54.43% 69.93% 66.22% 


Ж жж ЖЖЖ Indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

This table reports results of regression analysis of the R&D of suppliers (customers) on the lagged values of the earnings 
management variables for the main customer (supplier). Lagged Customer (Supplier) Discretionary Accruals is the lagged 
signed value of the customer (supplier) discretionary accruals. Lagged Customer (Supplier) Pre-Discretionary Income is 
the lagged customer (supplier) net income plus R&D (normalized by total assets) minus discretionary accruals. Customer 
Importance is the percentage of the supplier sales made to the customer. Supplier Importance is the dollar purchases from 
the supplier divided by the customer total sales. Size is the log of the total assets. Book-to-Market is the total assets divided 
by the sum of the book value of debt and market value of common equity. Sales Growth is the one-year growth in total 
sales. Stock Return is the one-year stock return. Leverage is the book value of long-term debt and debt in current liabilities 
divided by the book value of assets. Operating Cash Flow Surplus is cash from assets-in-place divided by total assets. 
Financing Cash Flow is cash flow from financing activities. Cash is cash normalized by total assets. Capital Expenditures 
is capital expenditures normalized by total assets. SGA Expenses is selling, general, and administrative expenses normal- 
ized by total assets. Industry R&D is the sum of R&D of industry firms normalized by the sum of total industry assets. The 
reported t-values are based on heteroscedasticity robust standard errors adjusted for clustering at the firm level. 


Book-to-Market and Stock Return are negative, consistent with the findings in Darrough and 
Rangan (2005) and Coles et al. (2006). 


Earnings Management and Supplier/Customer R&D: Discussion of Results 

The overall results on the effect of earnings management on supplier/customer R&D invest- 
ments suggest that although a supplier influences the customer's investment behavior through 
earnings management, its own investment behavior is influenced by Ше customer's earnings 
management. Can this finding be explained within a rational expectations framework? Based on 
rational expectations, a pooling equilibrium may exist such that "bad-quality" suppliers manage 
earnings to pool with “good-quality” suppliers and affect the customer's relationship-specific 


27 We note that Lagged Customer (Supplier) Discretionary Accruals апа Lagged Customer (Supplier) Pre-Discretionary 
Income are negatively correlated. This negative correlation can be the result of income smoothing (Subramanyam, 1996) 
or can be mechanical due to the measurement error in the estimate of discretionary accruals. To check whether this 
negative correlation results in a multicollinearity problem, we examine the regressions’ Variance Inflation Factors (VIF). 
We find that none of the VIF values exceeds the critical value of 10; most of these values are below 2 and some are close 
to 4 only when we include interaction terms (columns 2 and 4 of Table 8). 
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investments. Such a pooling outcome is also possible on the customer side of the market ^? 
However, as abnormal accruals can be estimated prior to suppliers and customers entering into 
relationships, under rational expectations, suppliers (customers) would use the information con- 
tained in abnormal accruals to form unbiased expectations about the probability of a given cus- 
tomer (supplier) being of the good or bad type. If so, then one should not find that, on average, 
greater earnings management leads to higher investments by suppliers/customers. 

Alternatively, the findings suggest that managers of supplier firms appear to be fixated on the 
earnings reported by customer firms (and vice versa), and thereby fail to fully distinguish between 
the cash flow and accrual components of earnings. This explanation is consistent with the earnings 
fixation hypothesis in Sloan (1996), according to which stakeholders such as investors do not fully 
undo firms' earnings management. The notion that firms can influence suppliers/customers' invest- 
ment behavior through earnings management is also consistent with the findings of Bowen et al. 
(1995), which suggest that managers choose income-increasing accounting methods to influence 
the perception (and therefore, the actions) of some stakeholders. 


Earnings Management and the Duration of Supplier-Customer Relationships 


In this section, we examine whether earnings management affects the incentives of suppliers 
and customers to continue the business relationship. We test H2 (ii) by examining regression 
results from analyses of the relationship duration. The results of the duration analysis, presented in 
Table 9, are based on three different models to verify the robustness of our conclusions (see 
Allison 1995). The first model we use is an accelerated failure time (AFT) model. Іп this model 
the dependent variable is the length (in years) of the relationship for each supplier-customer pair 
and is assumed to follow a Weibull distribution.” In the Weibull model, the probability of sur- 
viving beyond a specific point in time is assumed to depend on a set of explanatory variables. In 
addition to the earnings management variables, which are the variables of interest, we follow Fee 
et al. (2006) and use a set of control variables that are described in Table 9. We use the average 
values of Earnings Management for customers and suppliers during the period covering their 
relationship. As shown in the first column of Table 9, the coefficients on Supplier Earnings 
Management and Customer Earnings Management are both negative. These results indicate that 
higher values of Supplier Earnings Management or Customer Earnings Management are associ- 
ated with shorter relationships. 

Next, we estimate a Cox proportional hazards model." This model, proposed by Cox (1972), 
is a generalization of the Weibull model in that the baseline hazard function in the Cox model can 
take any form without being restricted by the assumption of a specified distribution. А8 a result, 


28 The sustainability of such equilibrium depends on the cost of signals that good-quality suppliers can use to separate 
themselves, such as the use of a reputable auditor or use of conservative accounting. While outsiders may rely on auditor 
reputation to distinguish between firm types, both audit effort and quality can suffer from conflicts of interest due to 
nonandit services (Simunic 1984; Bradshaw et al. 2001; Frankel et al. 2002; Caramanis and Lennox 2008). Additionally, 
Lizzeri (1999) predicts that intermediaries may optimally disclose only whether the quality of information is above some 
minimum standard so as to generate additional rents from clients who would otherwise not choose the auditor. Thus, 
incentive problems could preclude reputed auditors from perfectly separating firms that manage earnings from those that 
do not. 

To calculate the length of the relationship, we assume that the beginning year is the year when the relationship first 
appears in our segment data set and the ending year is the year when the relationship disappears from the data set. We 
only include relationships that start in 1985 since we cannot determine the start of relationships that first appear in 1984, 
the first year in our sample. In addition, we treat as right censored all relationships that last until the last year of the 
sample (2002) and those that disappear if the coverage for either the supplier or customer stops in Compustat. 

In the context of our study, hazard refers to the probability that a firm will experience an event (in this case, termination 
of relationship with its supplier or customer) within an interval of time, given that the relationship has survived up to the 
beginning of the interval. Moreover, "proportional hazards" refers to the assumption in the model that the hazard for any 
firm is a fixed proportion of the hazard for any other firm, and does not vary with time. 
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TABLE 9 
Duration Analysis 
(1) 
Weibull (2) (3) 
Model Cox PHM Model Logit Model 
Coefficient Coefficient 
Coefficient (Chi- Hazard (Chi- 
(Chi-Square) Square) Ratio Square) 
Intercept 1.160*** NA NA 0.267 
(107.49) (3.66) 
Earnings Management Variables 
Supplier Earnings Management —1.135*** 0.738*** 2.09 0.4821** 
(31.67) (9.74) (5.35) 
Customer Earnings Management —1.247*** 0.977** 2.66 0.256 
(10.70) (4.99) (0.41) 
Control Variables 
Customer Importance 0,727 777 —0.769*** 0.46 -2.939*^** 
(36.46) (27.15) (287.31) 
Supplier Importance -0.007 0.006 1.01 0.039 
(0.33) (0.18) (2.31) 
Supplier Size 0.083%%% - 0.098 *** 0.91 —0.139*** 
(54.65) (52.19) (99.83) 
Customer Size 0.040 * ** -0,039%%% 0.96 —0.070*** 
(11.32) (7.56) (20.67) 
Supplier Age 0.006*** -0.005%% 1.00 —0.000*** 
(8.94) (4.44) (12.05) 
Customer Age —0.003* 0.004** 1.00 0.002 
(2.74) (4.92) (0.70) 
Supplier Free Cash Flow —0.189*** 0.144 *** 1.15 0.392* ¥* 
Dummy (25.13) (9.58) (68.57) 
Customer Free Cash Flow 0.003 —0.037 0.96 0.128*** 
Ритту (0.01) (0.55) (6.35) 
Supplier R&D Intensity -0.311%% 0.184 1.20 1.237*** 
(4.82) (1.15) | (39.72) 
Customer R&D Intensity —1.292*** 1.288*** 3.63 2:072 == 
(17.90) (12.45) (23.79) 
Tenure —0.055*** 
(33.44) 
Number of Observations 3,668 3,668 11,662 
Log Likelihood —4,041.24 — — 
Overall Chi-Square эн 202.01 915.77 
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TABLE 9 (continued) 


ж ЖЖОЖЖЖ Indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

This table reports results of regression analyses of the relationship duration. Column 1 (Column 2) reports estimates from 
a Weibull model (Cox proportional hazards model or PHM) in which the dependent variable is the length (in years) of the 
customer-supplier relationship. In both the Weibull and Cox models, each relationship is treated as a single observation. 
Relationships that are first observed in 1984 are excluded from the sample. Relationships that continue until the end of the 
sample period (2002) or those where either the supplier or the customer becomes inactive in Compustat are treated as 
right-censored. Column 3 reports estimates from a Logit model where the dependent variable is set equal to 1 if a 
relationship ends in the subsequent year, and 0 otherwise. Supplier (Customer) Earnings Management is the absolute value 
of discretionary accruals of the supplier (customer) firm estimated using the modified Jones model as in Equations (7) and 
(8). In the Weibull and Cox models, the averages of the supplier and customer earnings management variables over the 
duration of the relationship are used. The control variables are as follows: Customer Importance is the percentage of the 
supplier sales made to the customer. Supplier Importance is the dollar purchases from the supplier divided by the customer 
total sales. Supplier (Customer) Size is the log the supplier (customer) assets. Supplier (Customer) Age is the number of 
years in which the supplier (customer) is listed on Compustat. Supplier (Customer) Free Cash Flow Dummy is a dummy 
variable that equals 1 if the supplier (customer) free cash flow is negative, and 0 otherwise. Supplier (Customer) R&D 
Intensity is the ratio of the supplier (customer) R&D expense to total assets. Tenure is the number of years the relationship 
has been in existence as of the start of the observation year. In the Weibull and Cox models, the values of the independent 
variables are set equal to their values in the first year of the relationship. A negative (positive) coefficient in column 1 (2 
and 3) suggests that an increase in the independent variable results in a shorter relationship duration. 


the Cox model is more robust than the Weibull model (Allison 1995). In this model, the hazard of 
termination of a relationship is assumed to depend on the same set of explanatory variables. Since 
the estimation of this model is based on the hazard function, a positive coefficient for a given 
explanatory variable implies that an increase in this variable results in shorter relationship length. 
The estimates from this model are reported in Column 2 of Table 9 and are consistent with our 
earlier results. The coefficients on the earnings management variables are both positive and sta- 
tistically significant, suggesting that higher magnitude of discretionary accruals 15 associated with 
shorter relationships. Examining the economic significance of these coefficients, we find that 
moving the Supplier (Customer) Earnings Management from the 5th to the 95th percentile results 
in an increase in the hazard of relationship termination by about 33.39 percent (25.23 percent). 

Finally, we estimate a logistic regression model where the dependent variable equals 1 if the 
relationship ends in the subsequent year, and 0 otherwise. In contrast to the AFT and Cox models, 
where the relationship duration is measured in years as a continuous variable, in the logistic model 
we treat relationship termination as a discrete variable for each year in the sample. Consistent with 
the results in the first two models, we find that the coefficients on both supplier and customer 
earnings management variables are positive although the customer variable is not significant based 
on the Chi-squared statistic. 


?! To compute the percent change in the hazard of termination for a one-unit change in earnings management, we subtract 
1 from the hazard ratio and multiply by 100 (see Allison 1995, 117). 
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The sign and significance of the coefficients on control variables are broadly consistent with 
those reported in prior studies (e.g., Fee et al. 2006). For instance, relationships with longer tenure 
and those involving large and older suppliers are less likely to terminate sooner. In addition, higher 
levels of supplier R&D intensity increase the likelihood of relationship termination, consistent 
with the findings in Fee et al. (2006). 

Overall, the findings in this section are consistent with the view that the duration of supplier- 
customer relationships is shorter when firms use large magnitudes of discretionary accruals. Given 
that termination of relationships entails costs for firms and their suppliers/customers, the findings 
highlight a potential cost associated with earnings management. 


Robustness Checks 


Discretionary accruals are often measured with noise (e.g., Dechow and Dichev 2002; Kothari 
et al. 2005). To check the robustness of our results from tests based on discretionary accruals, we 
repeat our analysis using different models to estimate discretionary accruals. The findings from 
these models are consistent with the reported results. The alternative specifications are as follows: 


(1) The use of the modified Jones model without including controls for performance and 
growth (ROA and BM in Equation (7)). 

(2) The use of pooled time-series cross-sectional regressions to estimate the nondiscretionary 
accrual model (Equation (7)). 

(3) The inclusion of an intercept term in the nondiscretionary accrual model (Equation (7)) 
(see Kothari et al. 2005). 

(4) The inclusion of change in cash flow normalized by lagged assets as an independent 
variable in the nondiscretionary accrual model (Equation (7)) (see Bowen et al. 2005). 

(5) The use of the nonlinear accrual model developed by Ball and Shivakumar (2006). 

(6) The use of the Hribar and Collins (2002) measure of total accruals (net income minus 
operating cash flow) in Equation (7). 


The estimation of the model in Equation (7) for each year and four-digit SIC code industry. 
We also estimate discretionary accruals using the Dechow and Dichev approach as applied by 
Aboody et al. (2005) and Francis et al. (2005). The details of these models are: 


(7) Based on Aboody et al. (2005), we estimate discretionary accruals using the following 
model (all variables scaled by the average assets over years г and 1— 1): 


ТСА;, ш bi + b;CFO;, 1 T b3CFO), + Б,СЕО, ы + Ум (9) 


where ТСА is total current accruals and СЕО is cash flow from operations (see Aboody 
et al. [2005] for more details). The model is estimated for each year and two-digit SIC 
code industry with at least 20 firms. 

(8) Following Francis et al. (2005), we estimate discretionary accruals using a modified 
Dechow and Dichev (2002) model, which is constructed by adding to Equation (9) the 
change in revenues and property, plant, and equipment, both scaled by average assets. 
The model is estimated for each year and two-digit SIC code with at least 20 firms. 


V. CONCLUSION 
Suppliers and customers are interested in the firm's future prospects as their profitability 
depends on transactions with the firm. In particular, the value of relationship-specific investments 
by corporate suppliers and customers depends on the future prospects of their relationship with the 
firm. In addition, suppliers and customers investing in relationship-specific assets are susceptible 
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to ex post expropriation of rents because such assets have lower value outside their relationship 
with the firm. Consequently, a firm's incentive to extract rents affects the ex ante incentives of 
suppliers/customers to invest in relationship-specific assets. Since the perceptions of suppliers and 
customers about the firm's incentives are influenced by the firm's financial condition, firms can 
benefit from projecting a good financial image. 

We test hypotheses regarding supplier- and customer-related motives for earnings manage- 
ment using two different data sets. Using the input-output accounts, we identify supplier/customer 
industries for each four-digit SIC code industry in our sample. We then use R&D intensities of ` 
supplier/customer industries, and the intensity of alliances and joint ventures (JVs) among firms in 
supplier and customer industries, as measures of relationship-specific investments. We find that the 
industry-level proxies are positively associated with the magnitude of discretionary accruals, vola- 
tility of earnings, and the frequency of large earnings increases. Using firm-level data on the firm's 
actual suppliers and customers, we find that supplier-related variables used to proxy for 
relationship-specific variables by suppliers are positively related to the magnitude of discretionary 
accruals. However, we find that the relation between the customer variables and earnings man- 
agement depends on the size of the firms relative to their customers; we find that the relation is 
positive only for firms that are larger than their customers. 

Examining the consequences of firms' earnings management for suppliers/customers, we find 
that suppliers and customers invest more in R&D when the level of earnings management by firms 
is high. This finding suggests that suppliers and customers may not fully undo the extent of 
accounting discretion exercised by firms. However, earnings management adversely affects the 
duration of firms' relationships with suppliers and customers. We find that customer-supplier 
relationships terminate sooner when the magnitude of earnings management is high. 

А limitation of our analyses is that we cannot rule out the possibility that the positive relation 
between the industry-level proxies for relationship-specific investments and the absolute value of 
discretionary accruals is driven by industry-level omitted variables that are correlated with the 
magnitude of discretionary accruals. One possible approach to get more insights on this issue is to 
first identify events where particular relationship-specific investments (e.g., investments tied to a 
strategic alliance) are undertaken, and then examine the signed discretionary accruals around such 
events. We leave this issue for future research. Another avenue for future research is to investigate 
whether relationship-specific investments by customers and suppliers affect the firm's incentive to 
manipulate real activities (see, e.g., Roychowdhury 2006). 


APPENDIX 


DATA AND VARIABLES 
Construction of the Supplier and Customer Industry-Level R&D Variables 


The construction of the supplier and customer industry-level R&D variables requires both the 
identification of the supplier and customer industries for each firm in our sample and the mea- 
surement of the R&D intensity for each of these industries. We rely on the Use table of the 
benchmark input-output (IO) accounts to identify the supplier and customer industries as 
ҒоПоуув:72 For each firm іп our sample, we first identify its primary SIC code using Compustat's 
Historical SIC Code data. Since Compustat reports the historical primary SIC code from 1987 


32 The Bureau of Economic Analysis at the U.S. Department of Commerce publishes the benchmark input-output (IO) 
accounts for the U.S. economy every five years. The accounts are based primarily on data collected from economic 
censuses conducted by the Bureau of Census. The economic censuses provide comprehensive data—including infor- 
mation on industry and commodity production, materials consumed, and operating expenses—that are not available on 
a more frequent basis. Fan and Lang (2000) and Shahrur (2005) are recent papers that use this data set. 
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onward, we use the 1987 historical SIC code for years prior to 1987. The IO accounts are 
constructed using the six-digit IO industry classification system. While there is a one-to-one 
correspondence between the majority of six-digit IO codes and four-digit SIC codes, some IO 
industries do not correspond to a unique SIC industry. Using the IO-SIC codes conversion table 
employed by Fan and Lang (2000), we identify the IO codes of our sample firms. We then use 
the firm's IO code to identify its supplier and customer industries from the Use table. We use the 
1987, 1992, and 1997 Use tables for the periods 1984 to 1989, 1990 to 1994, and 1995 to 2003, 
respectively. Note that, unlike previous tables, the 1997 benchmark accounts are constructed based 
on the North American Industry Classification System (NAICS) and not the SIC coding system. 
Thus, to be consistent across the sample period, we use the 1997 annual updates of the 1992 
benchmark tables for the period 1995 to 2003. 

The next step in the construction process is to compute the R&D intensity for each identified 
supplier and customer industry. To this end, we identify all Compustat firms that operate in each 
of these industries. We compute the R&D intensity of each industry as the sum of the R&D 
expenses of all industry firms divided by total industry assets. Following prior studies, we set 
missing R&D values equal to zero (see, e.g., Bowen et al. 1995). If there are по Compustat firms 
in a particular six-digit IO industry, then we use firms at the five-digit, four-digit, two-digit, and 
one-digit levels, respectively. The final step is to compute the weights we assign to each supplier 
and customer industry, and to make assumptions regarding the R&D intensity of some particular 
supplier and customer industries. The details of this last step are as follows. 

The customer industry-level R&D variable is defined as follows: 


Customer Industries R&D = У, Customer Industry R&D; ж Industry Percentage Sold;;. 

j=l 

је! 
In the above equation, Industry Percentage Sold; is equal to industry 78 output that is sold to 
industry j divided by total output of industry i. Total output of industry i is computed by summing 
the output sold across all customer industries, excluding industry і itself, and including the fol- 
lowing final uses: Personal Consumption Expenditures, Gross Private Fixed Investments, and 
Government Consumption Expenditures and Gross Investment.” Note that if computed using this 
method, Industry Percentage 5014 will be equal to the output sold to industry j divided by total 
output of industry i that is consumed domestically, that is, excluding exports. 

The results reported in the paper are robust to the inclusion of exports in the above compu- 
tation. However, if one assumes that exports are sold to industries that have characteristics that are 
similar to domestic customer industries, then excluding exports from the analysis should be a 
better choice as we do in the paper. We also make assumptions regarding the R&D intensity of 
final users. We assign an R&D intensity of zero to the Personal Consumption Expenditure cus- 
tomer industry and the mean customer R&D intensity to the Gross Private Fixed Investment and 
to the Government Consumption Expenditures and Gross Investment customer industries. To en- 
sure that the results are not sensitive to our assumptions, we repeat our analysis after excluding 


33 While the construction of the conversion table involves some discretion, it is mostly based on a concordance between 
the two classification systems provided by the Bureau of Economic Analysis. 

34 Personal Consumption Expenditures represent purchases by individual consumers. Gross Private Fixed Investments 
consist of purchases of residential and nonresidential structures and of equipment and software by private businesses. 
Government Consumption Expenditures and Gross Investment consist of consumption expenditures and investments by 
federal, state, and local governments. 
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firms that sell more than 50 percent of their output to final users and find qualitatively similar 
results. 
The supplier R&D variable is defined as follows: 


n 
Supplier Industries R&D = > Supplier Industry R&D, ж Industry Input Coefficient; 
fl 
іні 
where Industry Input Coefficient, is the dollar amount of the jth supplier industry's output used 
as input to produce one dollar of the output of the ith industry. Industry i’s total output is 
computed by summing Ше purchases from all supplier industries and adding Total Value Added, 
which includes compensation of employees, indirect business tax and non-tax liability, and other 
value-added. 


Firm-Level Supplier and Customer Data 


We collect the firm-level supplier and customer data from Compustat's Segment Tapes for the 
period 1984—2002. The procedure we follow to identify the customer firms is similar to that used 
in Fee and Thomas (2004). One challenge in dealing with this data set is that only the customer 
name is reported, with some of the names abbreviated. In order to get a unique identifier (e.g., 
CUSIP) for the reported customer, we use an algorithm that compares the order and number of 
letters in the reported customer names with all company names in the CRSP files for the respective 
year. We visually inspect the top four matches, and identify the best match. For the vast majority 
of the customers included in our final sample, we find that the name of the first match is the same 
as the reported name and none of the other three matches are likely to be the customer. For cases 
about which we have doubt, that is, when we have more than one possible match, we use infor- 
mation about (1) the industries of the supplier and the possible match and (2) the total sales of the 
supplier and the possible match along with the dollar sales by the supplier to the customer. Using 
this information, we identify the match that is more likely to be the customer. In this process, we 
follow a very conservative approach and include a customer firm only if we are reasonably sure 
that it is the customer in question. 
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ABSTRACT: Research in budgeting suggests that subordinates may exhibit economi- 
cally significant degrees of honesty, in spite of pecuniary incentives to do otherwise. 
This study continues the exploration of honesty in budgeting along two dimensions. 
First, unlike prior experiments, we measure the Incremental effect of honesty by ma- 
прија па whether budget requests are made In the form of a factual assertion. Second, 
prior designs may have emphasized the ethical dimension of budgeting by granting the 
subordinate wide discretion over setting the budget, whereas we manipulate whether 
the subordinate or the superior has final authority over setting the budget. We find that 
less slack is created when budget communication requires a factual assertion In the 
subordinate authority treatment, but not when the superior has flnal authority. Hence, 
we find an incremental effect of honesty only when the subordinate has final authority. 
We conjecture, and provide some evidence, that this is due to subordinates framing the 
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I. INTRODUCTION 


n decentralized firms, the budgeting process is often the manner in which resources are 
[== For this process to be accomplished efficiently, information must be obtained from 

subordinates who are in close proximity to resource usage. However, if subordinates' objec- 
tives diverge from those of the firm, they may withhold or misrepresent their private information. 
In fact, agency analyses of the budgeting process assume that in the absence of truth-inducing 
contracts, subordinates will misrepresent their private information to serve their own interests, 
regardless of the effect on the firm. Such opportunistic behavior by subordinates greatly reduces 
the value of the budgeting process (Baiman and Evans 1983; Melumad and Reichelstein 1987). 

In contrast, many budgeting studies find that individuals do not misrepresent their private 
information to the extent predicted, in spite of considerable pecuniary incentives to do so (Chow 
et al. 1988; Waller 1988; Evans et al. 2001; Hannan et al. 2006). These studies suggest that 
superiors can take advantage of subordinates' tendency to avoid making untrue factual assertions 
so as to increase the efficiency of the budgeting process. Evans et al. (2001) point out that if 
subordinates are reluctant to make untrue factual assertions, then contracts that take this behavior 
into account would result in greater profit than contracts based on the standard agency 
assumptions. 

Prior research uses the construct of honesty to explain the tendency of individuals to avoid 
making untrue factual assertions, despite explicit or implicit incentives to the contrary (Baiman 
and Lewis 1989; Evans et al. 2001).! We maintain this definition of honesty throughout the paper. 

There are two reasons why we undertake a further investigation into the effects of honesty on 
budgeting. First, previous studies such as Evans et al. (2001) and Hannan et al. (2006) have 
difficulty isolating the effects of honesty because the reporting behavior of the subordinate directly 
affects the distribution of wealth between the superior and subordinate. Therefore, deviations from 
self-interested behavior can be attributed either to honesty or to other nonpecuniary motivations 
such as preferences for the distribution of wealth. Evans et al. (2001) recognizes the importance of 
the subordinate's concerns for the distribution of wealth between the superior and subordinate and 
note the need for further research to refine our understanding of the factors that influence the 
extent of honesty. We address this issue by manipulating the subordinates’ mode of budget com- 
munication, including one treatment where a factual assertion is required and another treatment 
where no factual assertion is required. While other-regarding preferences may operate in both 
cases, only in the former case should honesty be relevant because only in that case is it possible 
to make an untrue representation. By exploring both forms of communication, we are able to 
estimate the incremental effect of honesty. 

Second, in nearly all studies of honesty in participative budgeting, subordinates have final 
authority over setting the budget. Because the superior has no ability to deny funding, the subor- 
dinate's budget proposal and the form of the contract in place determine the distribution of the 
profit. It is possible that this approach encourages subjects to frame the budgeting process as an 
ethical dilemma, triggering honest and/or other non-pecuniary motivations. In contrast, in most 
organizations budgets are set through a process that includes negotiation between subordinates and 


' Our definition is a broad опе, including honest behavior due to social conditioning, moral reasoning, and social and 
environmental cues, among other things. We do not attempt to differentiate among the various motivations for honesty, 
but doing so in future research may be helpful in furthering our knowledge of budgeting behavior. 

In virtually all prior research in participative budging, the experimentalist acts as the superior (Young 1985; Waller 
1988; Chow et al. 1988; Chow et al. 1991; Young et al. 1993; Chow et al. 1994; 1995; Evans et al. 2001; Stevens 2002; 
Fisher et al. 2003). Hannan et al. (2006) utilized subject-superiors, but they played no active role. Fisher et al. (2000), 
Fisher, Maines, Peffer and Sprinkle (2002) and Rankin et al. (2003) utilized subject-superiors who did play a role in the 
setting of budgets; however, these studies were designed to examine aspects of budgeting other than honesty. 
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superiors (Howell and Sakurai 1992; Anthony and Govindarajan 1994, 383; Fisher, Frederickson, 
and Peffer 2002). From the subordinate's perspective, this may frame budgeting as a strategic 
interaction, where each party acts in his or her self-interest, perhaps diminishing an intrinsic 
motivation to report honestly. In fact, practitioners and academics accuse the budgeting process of 
being largely devoid of an ethical component (e.g., Jensen 2003; Horngren et al. 2003). For 
instance, Jensen (2003, 386) provides anecdotal evidence that subordinates view lying and the 
concealing of information in the budgeting process as a game and, further, notes “that almost no 
one in this system consciously believes he or she is lying or behaving without integrity." Hence, 
it is unknown whether honesty would persist in the budgeting process when the superior has final 
authority over budget approval. We address this issue by administering two levels of budget 
authority, one where the subordinate has final authority over the budget and one where the superior 
has final authority over the budget. We further investigate this issue by administering a post- 
experimental questionnaire, designed to elicit the participants' motivation for their decisions. 

We find that less slack is created when budget communication requires a factual assertion, but 
only when the subordinate has final authority over the budget. This finding is consistent with the 
results of Evans et al. (2001) and Hannan et al. (2006). Because our experimental design facilitates 
the study of the incremental effect of honesty, our results better demonstrate that honesty may be 
relevant beyond other nonpecuniary motivations. Standard agency theory maintains the informa- 
tion communicated should not be affected by whether the communication does or does not require 
a factual assertion. However, our results support the claim made in Evans et al. (2001) that honesty 
is relevant and that the reporting environment should be designed to take into consideration all 
aspects of preferences, both pecuniary and nonpecuniary. 

In contrast, we do not observe a significant incremental effect of honesty when the superior 
has final authority. That 18, the amount of budgetary slack is similar, regardless of whether budget 
communication requires the subordinate to make a factual assertion. The apparent reason for this 
result is that when superiors have final authority, subordinates are motivated primarily by strategic 
concerns, namely the fear of having their budget proposals rejected. Participant responses to our 
post-experimental questionnaire confirm that when superiors have final authority, subordinates are 
concerned with having their budget proposal rejected. Moreover, subordinates’ concerns for the 
welfare of superiors are lower when superiors have authority over the budget. This is consistent 
with the theory of "crowding out," which suggests that extrinsic control in the form of superior 
authority will diminish the intrinsic motivation to display honesty in budgeting. 

Although superior authority reduces the incremental effect of honesty, budgets contain less 
slack and superiors' earnings are greater than when subordinates have final authority. This is the 
case regardless of the mode of budget communication. This result regarding the benefits of formal 
control is consistent with recent findings. For instance, Evans et al. (2001) find that an optimal 
hurdle rate contract, in which the project is rejected if the report is above the hurdle, results in 
greater superior earnings than a trust contract, in which production is guaranteed irrespective of 
the subordinate's report. Rankin et al. (2003) find that allowing superiors to commit ex ante to a 
hurdle rate results in greater superior earnings than allowing subordinates ex post discretion over 
budget approvals. Finally, in a somewhat different context, Coletti et al. (2005) find that strong 
controls can enhance trust among individuals and improve performance in collaborative work 
environments. 

The remainder of the paper is organized as follows. Section П describes our setting and 
predictions. Section III develops our experimental design. Section IV presents the results of the 
experiment. Section V presents limitations, implications, and conclusions. 
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II. HYPOTHESIS DEVELOPMENT 
Setting | 

The research design for this study is adapted from a setting used in several studies on 
budgeting (e.g., Antle and Eppen 1985; Evans et al. 2001; Rankin et al. 2003; Hannan et al. 2006). 
The implementation of an investment project requires the presence of a subordinate who receives 
information about the project and a superior whose role is to provide cash. Both the revenue and 
the probability distribution of the project's cost are known by the subordinate and superior. Sub- 
sequently, the subordinate learns the cost of the project and submits a budget to the superior. The 
superior never learns the actual cost of the project. If the project is implemented, then the subor- 
dinate consumes as slack the difference between the funding provided by the superior and the 
actual cost of the project." The superior receives the residual. If the project is not funded, then both 
parties receive a zero payout from the project. 

Our budgeting task is well suited to the study of honesty. Unlike many previous studies, there 
is no uncertainty on the part of the subordinate when he submits his budget. Therefore, diver- 
gences from standard agency predictions can more clearly be attributed to nonpecuniary motiva- 
tions, such as honesty, rather than to risk preferences. In addition, the superior never learns the true 
cost, so impression management is less of an issue. 

We manipulate two features of this budgeting setting. First, we manipulate the mode of budget 
communication. In particular, subordinates' budgets take one of two forms: one that requires a 
factual assertion and one that does not. In the former case, subordinates report the project's cost 
and in the latter case, subordinates simply propose a portion of the project's profit to be returned 
to the superior. That is, in the latter case, the budget takes the form of an offer. Thus, if due to 
ethical considerations subordinates experience disutility from making explicit misrepresentations 
of fact, we would expect budgets to contain less slack when reporting requires subordinates to 
make factual assertions. This manipulation is related to Baiman and Lewis (1989), who allow 
participants to choose between making an implied assertion about their skill and an otherwise 
identical contract that contains no implied assertion. 

We also manipulate whether the subordinate or superior has final authority over the budget. 
When the subordinate has final authority, he submits a budget that is automatically accepted. 
When the superior has final authority, the subordinate submits a budget that the superior either 
accepts or rejects." While in practice, budget negotiation entails a more complex give-and-take 
structure, our assignment of final budget authority has the advantage of establishing an unambigu- 
ous economic benchmark prediction: The superior will accept any budget that gives her positive 
earnings and subordinates will therefore propose a budget that results in superiors receiving a 
minimal amount of earnings.” 


Hypotheses 
Prior research demonstrates that in budget settings similar to ours subordinates trade off 


pecuniary and nonpecuniary payoffs. Evans et al. (2001) use a measure that they call the percent- 
age of honesty—the percentage of profit available to, but unclaimed by, subordinates. In their 


? In our setting profit is defined as the difference between revenue and cost for funded projects. Slack is defined as that 
portion of the profit that the subordinates attempt to capture for themselves via their choices. 

А contract that gives the subordinate discretion over the distribution of profit implicitly relies on an assumption of 
commitment. In particular, the superior commits to accept any budget report. When the superior has final authority, we 
assume that commitment is either not feasible or that commitment is feasible, but that the superior chooses to retain the 
right to reject budget reports. 

Having superiors either accept or reject projects most readily corresponds to situations involving significant incremental 
changes in operating budgets or to capital projects, as opposed to core operating budgets. 
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study, the amount of profit returned to superiors ranges from 49 percent under a trust contract to 
22 percent under a hurdle contract. They take significant measures to maintain subordinate ano- 
nymity to ensure the permanence of information asymmetry. Hannan et al. (2006) study face-to- 
face reporting and manipulate the degree of asymmetric information between subordinates and 
superiors. Using the same metric as Evans et al. (2001), they find that the proportion of profits 
returned to superiors ranges from 59 percent to 75 percent. 

It is important to note that in both of the above studies the researchers attribute entirely to 
honesty any deviations from budgets that maximize slack, even though it is possible that other 
nonpecuniary motivations such as fairness are also relevant. Our budget communication manipu- 
lation addresses the question of whether a communication system that requires a factual assertion 
has incremental value relative to other nonpecuniary motivations. 

Another interpretation is our manipulation allows us to explore whether the mode of budget 
communication affects how subordinates frame the decision task. The theory of decision framing 
(Cialdini 1996; Tenbrunsel and Messick 1999; Fehr and Gachter 2002) suggests institutional 
features may serve as environmental cues that determine how individuals mentally frame the 
budgeting process. When budget communication requires a factual assertion, subordinates might 
frame the budgeting task as conveying information to the superior. In contrast, when budget 
communication does not require a factual assertion, it induces the subordinate to frame the bud- 
geting task as merely proposing an allocation of the profit. Therefore, budget communication that 
requires a factual assertion should make the issue of honesty more relevant. If this framing effect 
occurs and honesty has an incremental effect, then slack will be lower when budget communica- 
tion requires a factual assertion. One might then say that honesty can serve as an intrinsic control 
on budgetary slack. 

Whether the superior or subordinate has final authority may also have a framing effect on the 
subordinate. We base this conjecture on evidence from past budgeting research and simple bar- 
gaining situations that have a structure similar to ours. Fisher et al. (2000) explore slack creation 
when subordinates have final authority and when superiors have final authority. Compared to cases 
where subordinates have final authority, there is less subordinate effort when superiors impose 
their final authority over setting budgets, even when controlling for pecuniary incentives. Their 
results provide evidence that the assignment of final authority to either subordinates or superiors 
may frame the budgeting task differently. In our setting, subordinate authority may frame the task 
in a way that highlights subordinates' ethical concerns. That is, when subordinates have final 
authority over the allocation of the profit, they may view the budgeting task as an ethical dilemma 
and this could highlight honesty and other nonpecuniary motivations. In consequence, the subor- 
dinate may demonstrate more regard for the superior. In contrast, when the superior has final 
authority, the subordinate must consider the superior's reaction to his budget. That is, it becomes 
important that the subordinate's allocation of profit appears to be fair and reasonable to the 
superior to avoid rejection, and it may become relatively less important whether the subordinate 
considers it to actually be fair to the superior. Hence, superior authority may induce the subordi- 
nate to frame the budgeting task as a strategic interaction devoid of ethical concerns. 


6 Itis important to specify differences between their setting and ours. They use multiple rounds of negotiation and, in the 
case of a negotiation impasse, tbe party with final authority imposes a budget. In our budget setting, superior authority 
entails the submission of a budget by the subordinate that the superior either accepts or rejects. As mentioned earlier, 
while this form of superior authority lacks some of the richness of the negotiation found in Fisher et al. (2000), it is 
consistent with Evans and Moser's (2005) suggestion that it is advantageous for research designs to have a clear 
economic prediction against which to compare actual behavior. 
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The main effect of our budget authority manipulation is similar to the differences between 
ultimatum and dictator games.' Specifically, superiors' ability to reject the budget is essentially 
equivalent to the responder's veto power over proposals in ultimatum games. Іп contrast, under 
subordinate authority the subordinate's position resembles that of proposer in a dictator game, 
wherein all proposals must be accepted. On average, compared to dictator games, proposers offer 
much more of the available surplus and receivers' earnings are considerably greater in ultimatum 
games.* Hence, findings from these bargaining games suggest that final authority on the part of the 
superior can serve as an extrinsic contro] and reduce the amount of slack created by the 
subordinate. 

To summarize, prior research suggests that subordinates' nonpecuniary motivations (intrinsic 
control) and a superior with final budget authority (extrinsic control) reduce slack. We further 
conjecture that superior final authority may diminish the role of nonpecuniary motivations. We 
develop this line of thought somewhat further as we analyze the interaction of our two treatment 
manipulations. 

Our conjectures regarding the interaction of our treatment manipulations are related to the 
theory of motivational crowding (Frey and Jegen 2001). The theory of motivational crowding 
specifies a systematic interaction between extrinsic and intrinsic motivation. Specifically, extrinsic 
controls are thought to devalue intrinsically motivated behavior. For example, extrinsic controls 
may lead some to believe that they no longer are expected to display intrinsically motivated 
behavior, or that the superior does not value intrinsically motivated behavior. In our budgeting 
setting, crowding out suggests that extrinsic controls will diminish the intrinsic motivation to 
display honesty in budgeting. 

The above discussion leads to the following hypotheses. Our first hypothesis maintains that 
when subordinates have final authority, honesty will have an incremental effect, thus reducing 
slack. That is, slack will be lower when budget communication requires a factual assertion. 


H1: When subordinates һауе final budget authority, slack will be less when budgeting re- 
quires a factual assertion than when it does not require a factual assertion. 


Our next hypothesis maintains that when budget communication does not require a factual asser- 
tion, superior authority will serve as an extrinsic control, thus reducing slack. 


H2: When budgeting does not require a factual assertion, slack will be less when superiors 
have final authority over budget approval than when subordinates have final authority. 


Our first two hypotheses investigate the effects of budget communication and budget author- 
ity in isolation. Our interaction argument leads us to predict that when more formal control is 
introduced, in the form of the superior's ability to reject budget proposals, it will interfere with the 
subordinate's intrinsic motivation to be honest. Therefore, we predict that budget communication 
that requires a factual assertion will reduce slack more when subordinates have final authority than 
when superiors have final authority. 


7 An ultimatum game is one in which a proposer offers a split of a surplus to a receiver. If the receiver accepts, then the 


proposed split is implemented. If the receiver rejects the offer, then both parties receive nothing. А dictator game is 
identical except the receiver cannot reject the proposal. 

The current interpretation of behavior in ultimatum games is that proposers offer something close to what they believe 
is the minimum amount that the receiver will accept. Further, the rejection and acceptance of offers by receivers is 
motivated by a simple trade-off between the utility that they get from a monetary payoff that requires accepting a 
proposer's offer and the utility that they get from rejecting a proposer's offer and, thus, preventing him from receiving 
a monetary payoff (Camerer 2003). 
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H3: The decrease in slack associated with budgets requiring a factual assertion will be less 
when superiors have final authority over budget approval than when subordinates have 
final authority. 


Ш. EXPERIMENTAL DESIGN 


The experimental design employed a 2 X 2 factorial design obtained by crossing two modes 
of budget communication (Factual Assertion and No Factual Assertion) with two forms of budget 
authority (Subordinate Authority and Superior Authority). Both factors were manipulated between 
participants. Participants were undergraduate students from a large university. Each treatment 
employed 30 participants. Participants were separated by partitions and interacted anonymously 
through a computer network. Experimental sessions lasted approximately one hour. Participants 
were remunerated with U.S.$0.01 dollars for every $0.01 experimental dollar earned. The average 
pay was approximately $19. 


Overview 


The instrument was adapted from several related studies (Evans et al. 2001; Rankin et al. 
2003; Hannan et al. 2006). Participants were assigned the role of superior or subordinate and kept 
the same role throughout the experiment.’ The task involved a project that, if funded, yielded 
revenue of $2.00. The cost of the project (in dollars) followed a uniform distribution with positive 
support on 10.00, 0.01, 0.02,...,1.99, 2.00]. After learning the cost each subordinate communicated 
anonymously to the superior. Prior to the funding decision the subordinate learned the cost, but the 
superior never learned the cost. These facts were explained to all participants in all treatments. 

Participants interacted for 20 rounds. After each round, superiors and subordinates were 
randomly re-matched. This was done to simulate a one-shot setting, while providing participants 
with substantial experience. Prior to the experimental sessions we randomly generated 15 cost 
sequences. То facilitate comparisons across treatments, the same 15 cost sequences were used in 
each experimental treatment. The mean cost across all 20 rounds was 97.85 in each treatment. At 
the end of each session each participant was remunerated in private with cash. To ensure that we 
would not know the earnings of any specific individual, a third party placed the cash in an 
envelope, which participants claimed via unique participant numbers. All aspects of the experi- 
ment were common knowledge among all participants with the exception of the actual costs, 
which were the private information of the subordinates. 


Budget Communication Manipulation 


In the budget communication manipulation the subordinate either proposed an allocation of 
the project's profit to the superior (No Factual Assertion treatments), or reported the project's cost 
to the superior (Factual Assertion treatments). In the No Factual Assertion treatments, after ob- 
serving the actual cost, the subordinate could allocate any portion of the project's profit between 
zero and the total profit generated by the project ($2.00 — actual cost) to the superior. If the project 
was implemented, then this allocation determined the payoffs of the subordinate and superior. In 
the Factual Assertion treatments, subordinates observed the actual cost and then submitted a cost 
report to the superior. If the project was implemented, then the superior received $2.00 minus the 
reported cost and the subordinate received the reported cost minus the actual cost. The subordinate 
was free to report however he or she wished, but the computer program would not allow the report 


9 In the experiment we used the terms manager and owner. For consistent exposition we will continue to use the labels 
subordinate and superior, respectively. 
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to be less than the actual cost.'? In addition, in all treatments the subordinate received а $1.00 
payment each round, regardless of whether the project was implemented. The $1.00 payment 
served as a wage and allowed the subordinate to be compensated, even if he returned all of the 
profits to the superior." 


Budget Authority Manipulation 

The budget aüthority manipulation was operationalized as follows. In the Subordinate Au- 
thority treatments, which are similar to those used in Evans et al. (2001) and Hannan et al. (2006), 
the superior's only task was to observe the subordinate's budget communication. '? In the Superior 
Authority treatments, the superior has the option to either accept or reject the subordinate's budget. 
Table 1 summarizes the experimental design ad hypotheses. 


IV. RESULTS 


We begin with a summary analysis of the experimental data, followed by tests of the hypoth- 
eses. We also explore participants' motivations in more detail by analyzing responses to a post- 
experiment questionnaire and by analyzing the effect of the treatment manipulations on the 
superiors' earnings. 


Summary Analysis 

The results for the four treatments are summarized in Table 2 and Figure 1. Table 2 reports 
summary statistics for all experimental treatments over all 20 rounds. Slack is measured as the 
amount of slack implied by the subordinate's budget communication regardless of whether the 


TABLE 1 
Experimental Design 
Budget Authority 
Superior Authority (SUP-A) Subordinate Authority (SUB-A) 

Budget No Factual NFA/SUP-A NFA/SUB-A 
Communication Assertion (NFA) 

Factual FA/SUP-A FA/SUB-A 

Assertion (FA) 


Hypothesis 1: Effect of budget communication with Subordinate Authority. 

H1: Slack(FA , SUB-A) < Slack(NFA , SUB-A). 

Hypothesis 2: Effect of budget approval authority with No Factual Assertion. 

H2: Slack(NFA , SUP-A) « Slack(NFA , SUB-A). 

Hypothesis 3: Effect of interaction between budget approval authority and budget communication. 
H3: SIack(NFA , SUP-A) — Slack(FA , SUP-A) « Slack(NFA , SUB-A) — Slack(FA , SUB-A) 





10 "The restriction that the subordinate could not understate the cost or allocate more than the project's profit prevented the 
" subordinate from receiving a negative payoff from the investment. 

Without a wage, the participants would be placed in a position where there would be extreme tension between their 

payoff and preferences to report honestly. А wage was also used in Evans et al. (2001), Hannan et al. (2006), and 
И Stevens (2002) for the same reason. Note that the wage has no effect оп the economic predictions. 

In Evans et al. (2001) the superiors were hypothetical. We have subject-superiors in all of our treatments. 
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TABLE 2 
Summary of Mean (Std. Dev.) Results 
Subordinate" Superior 
Earnings per Earnings per 
Slack per Round from Round from Superior 
Treatment Round Project Project Rejection Rate 
Subordinate $0.829 $0.829 $0.192 МА 
Authority/No (0.512) (0.512) (0.172) 
Factual Assertion 
Subordinate $0.643 $0.643 $0.379 NA 
Authority/ (0.532) (0.532) (0.419) 
Factual Assertion 
Superior Authority/ $0.537 $0.474 $0.417 30.7% 
No Factual (0.408) (0.432) (0.305) 
Assertion 
Superior Authority/ $0.516 $0.464 $0.431 30.796 
Factual Assertion (0.388) (0.420) (0.326) 


* Both subordinate and superior mean per round earnings include all rounds regardless of whether the project was 
accepted or rejected. 





superior accepted the project. The mean maximum potential slack across all 20 rounds was $1.02 
for each of our four treatments.'^ Both subordinate and superior mean, per-round earnings include 
all rounds, regardless of whether the project was accepted or rejected. 

Several aspects of the results are immediately apparent. In the Subordinate Authority treat- 
ments we find the familiar result that slack is far less than the greatest possible amount. However, 
in these treatments, slack decreases about 23 percent when budgeting requires the subordinate to 
make a factual assertion (submit a cost report). In contrast, as illustrated in Figure 1, in the 
Superior Authority treatments we find little difference in slack across different forms of budget 
communication. Interestingly, in both Superior Authority treatments the amount of slack is 
consistent with subordinates focusing on an equal split of the mean maximum possible slack 
Hence, when the superior has final budget authority, it appears that honesty does not play an 
important role in the budgeting process. 

Table 2 also demonstrates that superiors reject a non-negligible fraction of budget proposals 
even though by doing so they forfeit profit. Also, note that while slack in the Superior Authority 
treatments is uniformly lower than it is in the Subordinate Authority treatments, there is less of a 
difference in the earnings of superiors. The smaller difference in earnings reflects the opportunity 
cost to the superior of rejecting budget proposals, which occurs only in the Superior Authority 
treatments. We analyze this phenomenon in more detail below. 


13 Бог all statistical tests related to slack, we use the difference between the cost implied by the subordinate's budget 
communication and the actual cost, regardless of whether the budget was accepted. 

№ Recall, that we used the same 15 cost sequences in each treatment. Hence, each treatment has the same mean actual cost 
and same mean actual maximum possible slack. 
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FIGURE 1 
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Tests of Hypotheses 


For all hypothesis tests, rather than treating multiple responses by the same participant as 
independent, we calculate mean slack for each subordinate-participant over all rounds, so each 
subordinate-participant serves as an independent observation. ? Table 3, Panel A reports statistical 
tests of H1 and H2 and Panel B reports the test of H3. 


Effect of Budget Communication 
Our first hypothesis maintains that when the subordinate holds authority over the budget slack 
will be less when communication requires а factual assertion than when communication does not 


5 We also analyzed our data using a repeated-measures ANOVA to check for a period effect. Period was significant, but 
did not interact with the between-subjects factors. Further, we analyzed mean slack over time, grouping the data by 
rounds 1—5, 6—10, etc. There is no apparent pattern except for the slight dip in the second interval for all treatments due 
to the higher cost draws and, hence, lower available slack. Mean available slack in the intervals is 104.78, 92.97, 106.73 
and 104.11, respectively. 
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TABLE 3 
Tests of Hypotheses 


Panel А: Tests of H1 and H2 
Hypothesis 1: Effect of budget communication 


t-statistic p-value 
H1: Slack(FA , SUB-A) « Slack(NFA , SUB-A) 1.81 0.0202 
Hypothesis 2: Effect of budget approval authority 

t-statistic p-value 
H2: SIack(NFA , SUP-A) < Slack(NFA , SUB-A) 5.9 0.0001 


Panel B: Tests of H3 
Hypothesis 3: Interaction between budget authority and budget communication 
НЗ: Slack(NFA , SUP-A) – Slack(FA , SUP-A) < Slack(NFA , SUB-A) — Slack(FA , SUB-A) 


F-statistic p-value 
Authority 14.9 0.0003 
Communication 3.62 0.0001 
Authority * Communication 2.34 0.1316 


ҒА = Factual Assertion; 
NFA = No Factual Assertion; 
SUP-A = Superior Authority; and 
SUB-A = Subordinate Authority. 


require a factual assertion. Support for this hypothesis would provide evidence that honesty serves 
as an intrinsic control on slack creation. Mean slack in the Subordinate Authority/Factual Asser- 
tion treatment is $0.643 and $0.829 in the Subordinate Authority/No Factual Assertion treatment. 
The null hypothesis of equal mean slack under both forms of budget communication treatments is 
rejected in favor of less slack in the Subordinate Authority/Factual Assertion treatment (t= 1.81, 
р = 0.0202, one-tailed). Hence, when subordinates have final budget authority, honesty has an 
incremental effect that significantly reduces slack. This finding supports H1. Further, because we 
employ an experimental design that facilitates the investigation of the incremental effect of hon- 
esty, we can more clearly demonstrate the effect of honesty when subordinates have final budget 
authority. Providing evidence of an effect of honesty in addition to other nonpecuniary motivations 
is valuable because it has direct implications regarding whether a budgeting system that requires 
a factual assertion has incremental value to the firm. 


Effect of Budget Approval Authority 

Our next hypothesis maintains that when budget communication does not require a factual 
assertion, slack will be less when the superior has final budget authority than when the subordinate 
has final authority. As seen in Table 2, mean slack in the Subordinate Authority/No Factual 
Assertion treatment is $0.829, but only $0.537 in the Superior Authority/No Factual Assertion 
treatment. The null hypothesis of equal mean slack under both treatments is rejected in favor of 
less slack in the Superior Authority/No Factual Assertion treatment (t=5.9, p=0.0001, one- 
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tailed). This finding supports H2. Hence, when the mode of budget communication is unable to 
exploit a tendency to exhibit some honesty, because it does not require a factual assertion, formal 
control in the form of superior authority significantly reduces slack. 

It is also important to note that in the Superior Authority/No Factual Assertion treatment, the 
amount of slack claimed as a percentage of the total surplus falls as actual costs rise. In contrast, 
we find that in the Subordinate Authority/No Factual Assertion treatment the amount of slack 
claimed as a percentage of the total surplus stays remarkably consistent across cost levels. This is 
consistent with subordinates' choice of slack being motivated, in part, by the fear of having their 
budget proposals rejected. 


Effect of Interaction between Budget Approval Authority and Budget Communication 

Our final hypothesis maintains that honest behavior will decrease slack less under the Supe- 
rior Authority treatments than under the Subordinate Authority treatments. Support for this hy- 
pothesis would provide evidence that when the superior has final budget authority subordinates' 
strategic concerns become relatively more important than ethical concerns. In the Subordinate 
Authority treatments slack decreases 23 percent, from $0.829 when communication does not 
require a factual assertion, to $0.643 when a factual assertion is required. Conversely, in the 
Superior Authority treatments slack decreases only 4 percent, from $0.537 when communication 
does not require a factual assertion, to $0.516 when a factual assertion is required. Table 3 reports 
the results of an ANOVA analysis. The results indicate an insignificant interaction between Budget 
Authority and Budget Communication; however, this is not a directional test. Therefore, the 
F-statistic is converted to a t-statistic to make directional inferences. The null hypothesis of no 
difference is rejected in favor of a greater difference in Фе Subordinate Authority treatments 
(t = 1.53, p = 0.0658, one-tailed).'° This finding supports НЗ and is consistent with the idea that 
formal authority has a crowding effect on the intrinsic motivation to behave honestly. In the next 
section, we explore the subordinates' various motivations in more detail. 


Analysis of Responses to a Post-Experiment Questionnaire 

To gain а better understanding of subordinate behavior, we administered a post-experiment 
questionnaire to explore potential pecuniary and nonpecuniary motivations underlying 
participants' behavior. Responses range from 1 (strongly disagree) to 7 (strongly agree). Table 4 
presents the six questions asked of the participants and the mean responses, by treatment. 

First, we pool the data by budget authority. The mean response to the question, "I wanted to 
treat the owner fairly" is 4.00 in the Subordinate Authority treatments and 3.03 in the Superior 
Authority treatments. Compared to the Superior Authority treatments, concerns for treating the 
superior fairly are significantly greater in the Subordinate Authority treatments (= 2.46, р 
= 0.0084, one-tailed). In contrast, the mean response to the question, “1 was concerned that the 
owner desired to be treated fairly" is 2.73 in the Subordinate Authority treatments and 4.4 in the 
Superior Authority treatments. This concern is significantly greater in the Superior Authority 
treatments than in the Subordinate Authority treatments (t = 4.89, p = 0.0001, one-tailed). In the 
superior Authority treatments, this question provides some evidence of subordinates' concerns 
about having their budget proposals rejected. Also, compared to the Subordinate Authority treat- 
ments (mean = 3.97), participants in the Superior Authority treatments (mean = 4.53) showed 
mildly more concern with maximizing their own earnings (ї = 1.47, p = 0.0729, one-tailed). 

We also use the post-experiment questionnaire to compare attitudes toward honesty in the 
Subordinate Authority/Factual Assertion treatment and the Superior Authority/Factual Assertion 


16 See McNeil et al. (1996) and Kachelmeier and Towry (2002) with regard to extending the usual logic of a one-sided 
hypothesis test to directional tests of interactions between two factors. 
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TABLE 4 
Mean (Std. Dev.) Responses to Post-Experiment Questionnaire 
Subordinate Subordinate Superior Superior 
Authority/No Authority/ Authority/No Authority/ 
Factual Factual Factual Factual 
Assertion Assertion Assertion Assertion 
I wanted to be honest. NA 3.60 NA 2.60 
(1.93) (0.88) 

I wanted to treat the 4.07 3.93 2.73 3.34 
owner fairly. (2.27) (1.44) (0.77) (0.96) 

I was concerned that 2.67 2.80 3.60 5.20 
the owner desired (1.45) (0.98) (1.02) (1.17) 
to be treated fairly. 

I was concerned that NA NA 4.53 5.67 
the owner would (1.03) (0.87) 
reject my offer. 

1 wanted to maximize 3.93 4.00 4.40 4.67 
my earnings. (1.53) (2.07) (1.15) (0.79) 

I wanted to maximize 2.13 3.26 2.53 2.33 
profits. (1.15) (1.48) (0.81) (1.08) 


Participants responded on a scale of 1 through 7, where 1 = Strongly Disagree,...,7 = Strongly Agree. 


treatment. In particular, we compare responses to the question: "I wanted to be honest." The 
response is significantly greater (t= 1.77, p = 0.0440, one-tailed) in the Subordinate Authority/ 
Factual Assertion treatment (mean = 3.6) than in the Superior Authority/Factual Assertion treat- 
ment (mean = 2.6). This finding from the Factual Assertion treatments is consistent with our 
conjecture that honesty concerns are relatively more important when subordinates have final 
authority over setting the budget. In addition, the results from the question on the desire to treat 
the owner fairly indicate that equity concerns in general are less important when superiors have 
final budget authority than when subordinates have final authority. 


Analysis of Superiors’ Earnings 

Though not addressed in the formal hypotheses, of clear interest is the effect of the treatment 
manipulations on the earnings of the superior. Mean superior earnings are found in Table 2. 
Pair-wise t-tests for the four treatment combinations yield six comparisons, with each treatment 
combination contributing 15 independent observations. We find that the Subordinate Authority/No 
Factual Assertion treatment has significantly lower mean superior earnings than the three other 
treatments (АП p-values «0.05, two-tailed). However, there are no significant differences between 
the other treatment combinations. One implication of this result is that, compared to the Subordi- 
nate Authority/Factual Assertion treatment, either requiring a factual assertion (cost report) or 
having a superior with authority over budget approval functions equally well in increasing supe- 
rior earnings. 


V. CONCLUSIONS 


We find that when the subordinate has final authority over the budget, slack is significantly 
less when budget communication requires a factual assertion. The significance of this finding is 
that, while prior studies such as Evans et al. (2001) conclude that honesty plays a role in the 
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budgeting process, it demonstrates an effect from honesty distinct from other nonpecuniary mo- 
tivations. Therefore, our study suggests it would be beneficial to incorporate honesty into the 
design of the budgeting process, despite opposite conclusions based on agency theory and the 
early findings of Baiman and Lewis (1989). 

However, we also find that when the superior has final authority, there is no significant 
difference in the amount of slack created by requiring a factual assertion. Hence, we do not 
Observe an incremental effect from honesty when the superior has final authority. Questionnaire 
data provide evidence that this results from subordinates framing the situation as negotiation rather 
than as an ethical dilemma. More precisely, we find that concerns for fairness are greater when the 
subordinates have final authority. When the superiors have final authority, subordinates demon- 
strate concern that their proposals will be rejected. This result is consistent with the results from 
Fisher et al. (2000), who found formal controls such as the superiors imposing their final authority 
over budget negotiations reduced the subordinate's willingness to put effort into a productive task. 

Finally, we find that formal control in the form of superior final authority is beneficial to the 
firm, in spite of the deleterious effect it has on nonpecuniary preferences. This last result is 
consistent with results from prior budgeting studies such as Evans et al. (2001) and Rankin et al. 
(2003). Taken together our three primary findings seem to indicate that the design of budgeting 
systems requires a delicate balance between promoting nonpecuniary motivations and administer- 
ing formal controls. 

Аз witb all laboratory experiments, the results of this experiment generalize only as far as its 
design captures important aspects of the setting one wishes to understand. Although along some 
dimensions we implement a somewhat richer environment than previously administered, we still 
cannot replicate the cultural aspects that influence behavior within an organization. It is argued 
that corporate culture can have a profound effect in mitigating undesired behavior. А second 
limitation involves the manner in which superiors exercise their authority. The authority to reject 
budget proposals is a simplistic version of the give-and-take that often occurs in budget negotia- 
tions. However, a simplified task is desirable in the administration of an experiment because it 
limits participant confusion, provides greater experimental control, and leads to unambiguous 
economic predictions. A third limitation is that this paper focuses exclusively on strategic uncer- 
tainty, while in practice subordinates may face uncertainly about the future at the time they submit 
budgets. Hence, even an honest, risk-averse individual may have incentive to build slack into his 
budget. In оШег words, such an individual may view his budget as more than just a matter of 
whether to tell the truth. A fourth possible limitation is that due to the nature of our manipulations, 
we thought that it was inappropriate to ask honesty-related questions in the No Factual Assertion 
treatments; in retrospect, it might have been interesting had we done so. | 

Although our experiment had a more complete mode of strategic interaction than many prior 
studies, it still provides a rather stark setting in which to study honesty. Further research may focus 
on richer settings that have such attributes as iterated bargaining, face-to-face communication, and 
the potential for repeated interactions. 


APPENDIX 
Instructions for Factual Assertion/Superior Authority Treatment 


INTRODUCTION 


Welcome and thank you for participating in this experiment. Your pay will depend on the 
decisions you make during the experiment. At the end of today's session, you will be paid in 
private and in cash. It is important that you remain silent and do not look at other people's work. 
If you have any questions, or need assistance of any kind, please raise your hand and an experi- 
menter will come to you. 
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Before the first decision round begins participants will be assigned as owners or managers. 
Half of the participants will be assigned as owners and half of the participants will be assigned as 
managers. You remain as either an owner or manager for all decision rounds. Each of you has an 
assigned subject number. At the beginning of each decision round subjects are randomly paired by 
subject numbers. 'There will be 20 decision rounds. 


OVERVIEW 


Each period the cost of implementing a project is randomly determined and revealed only to 
the manager. The cost is randomly drawn each period from the set of possible costs (0,1,2,...,200). 
These numbers represent pennies (i.e., 200 = $2.00). Each number is equally likely to be drawn 
each period. The manager learns the cost. The owner never learns the cost. If implemented, the 
project yields revenue of 200. | 


OWNERS’ TASK 


For each decision round the owner receives a cost report from the manager. The owner either 
gives the manager nothing or an amount equal to the manager’s reported cost. 


MANAGERS’ TASK 


The manager observes the actual cost. After observing the actual cost, the manager reports a 
cost to the owner. The reported cost cannot be less than the actual cost. The owner either gives the 
manager nothing or an amount equal to the manager’s reported cost. Since the project yields 
revenue of 200, the payoff to the owner is 200 minus the amount given to the manager if the 
project is implemented, and 0 otherwise. The payoff to the manager is the amount received from 
the owner minus the actual cost if the project is implemented, and 0 otherwise. In addition the 
manager will receive a payment of 100 each period. 


SUMMARY AND SEQUENCE OF EVENTS 


The cost is randomly drawn each period from the set of possible costs (0,1,2,...,200). Each 
number is equally likely to be drawn each period. The manager learns the actual cost and submits 
a cost report to the owner. The reported cost must be equal to or greater than the actual cost. The 
owner either gives the manager nothing or an amount equal to the manager’s reported cost. At the 
beginning of each decision round subjects are randomly paired by subject numbers. There will be 
20 decision rounds. 


Example 

If the actual cost is 50, then the total profit is 200 – 50 = 150. The manager can report any cost 
between 50 and 200. If the manager reports 133, then the owner either (1) rejects the report and so 
the manager and owner receive nothing, or (2) accepts the report, gives 133 to the manager, thus 
the owner earns 200 — 133 = 67 and the manager earns 100 + (133 — 50) = 183. That is, if the 
report is rejected, then the manager and owner receive nothing from the project. If the report 15 
accepted, then the manager receives the fixed payment of 100 plus the difference between the 
reported cost and actual cost (133 ~ 50). 
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ABSTRACT: This paper proposes a new index to extract forward-looking information 
from security prices and infer market participants’ expectations of future earnings. The 
index, called market-adapted earnings (MAE), utilizes stock retums and fundamental 
accounting signals to estimate market expectations of future earnings at the firm level. 
MAE outperforms time-series models (6.g., random-walk) in predicting future earnings. 
Results demonstrate the usefulness of MAE for firms that have no analyst following. 
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I. INTRODUCTION 


he prices-lead-earnings stream of research suggests that security prices reflect a richer 

information set than historical earnings because prices reflect all information available to 

market participants (Beaver et al. 1980, hereafter BLM). Several studies examine the 
information content of security prices with respect to future earnings (e.g., BLM; Collins et al. 
1987; Ayers and Freeman 2000). However, as Kothari (2001, 148) argues, "researchers have found 
it difficult to harness the information in prices at the firm level to make an economically important 
improvement." This challenge motivates us to develop an improved proxy for the market expec- 
tations of future earnings. 

To construct an improved proxy, we employ a new method to extract information from 
security prices at the firm level. Similarly to BLM, we utilize information in security prices to 
infer expected future earnings. However, our model differs from BLM in two ways: we allow for 
(1) a nonlinear returns-earnings relationship and (2) multiple accounting signals. Because of the 
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nonlinearity and the multivariate setting, neither BLM's grouping technique nor reverse regression 
(e.g., Beaver et al. 1987) can be used. As a result, we apply the recently developed Single-Index 
Model (SIM), which is a semiparametric model (see, e.g., Horowitz 1998) that provides an ap- 
proach for efficient estimation in a multi-dimensional environment without assuming a linear 
returns-earnings relationship. 

Using SIM, we construct an index, called market-adapted earnings (MAE), which incorpo- 
rates information from stock returns together with multiple accounting signals to estimate market 
expectations of future earnings change. Unlike the equal-weight index proposed by Lev and 
Thiagarajan (1993, 210), MAE places unequal market-based weights on fundamental accounting 
signals. Hence, we expect MAE to provide better predictions, especially because it also incorpo- 
rates information from both stock returns and fundamental accounting signals through a nonlinear 
link function. To this end, we use MAE to forecast one-year-ahead earnings change and examine 
whether it improves the prediction of future earnings. 

Based on a sample of 636 firms from 1992-2001, we find that MAE results in more accurate 
earnings forecasts than either the random-walk model or an accounting-based model (Abarbanell 
and Bushee 1997; Lev and Thiagarajan 1993). Specifically, the median absolute forecast error of 
MAE is 20.9 percent (17.0 percent) lower than the median absolute forecast error of the random- 
walk (accounting-based) model. In addition, the prediction accuracy of MAE over the time-series 
models increases as the information environment becomes richer (1.е., the number of analysts 
covering a firm increases). 

How do MAE predictions compare to analysts' forecasts? We find that the median absolute 
forecast error of analysts' forecasts is 21.0 percent lower than that of MAE, which is expected 
because analysts utilize a larger information set than MAE (e.g., Fried and Givoly 1982; O'Brien 
1988). Furthermore, the analysts’ advantage over MAE increases when more information is avail- 
able. However, financial analysts do not supply one-year-ahead earnings forecasts for all firms; 
only less than half of the Compustat universe 1s covered by the Institutional Brokers' Estimate 
System (1/В/Б/5). 

For firms with no analyst coverage, the median absolute forecast error for MAE is 14.4 
percent (12.0 percent) lower than that for random-walk (accounting-based) model. Furthermore, 
MAE predicts 55.2 percent (53.6 percent) observations more accurately than the random-walk 
(accounting-based) model. Thus, MAE outperforms both the random-walk and accounting-based 
models. The above findings demonstrate the usefulness of MAE for an accurate earnings predic- 
tion when no analyst following is available. 

In sum, this study contributes to the literature in three ways. First, we show that researchers 
can benefit from improved estimation of market expectations of future earnings for the sizable 
class of firms without analyst coverage by extracting forward-looking information from stock 
prices. Second, we introduce the SIM methodology that is shown to be a useful tool for extracting 
information from security prices. Third, we demonstrate that the accuracy of earnings prediction 
increases as the information set is more comprehensive. 

The paper continues as follows. Section II reviews the relevant literature. Section III presents 
our research design, describes the SIM methodology, and displays results from SIM estimations. 
Section IV compares the prediction accuracy of market-adapted earnings with analysts' forecast as 
well as both the random-walk and accounting-based models. Section V demonstrates the benefit of 
MAE for firms without analyst coverage. Section VI concludes. 
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II. LITERATURE REVIEW 
Prices-Lead-Earnings 

The concept of prices leading earnings was introduced by BLM, which is based on the 
premise that security prices reflect a richer information set than do the time-series of earnings.! 
Insofar as current price is the capitalized present value of a firm's expected future earnings, 
security prices contain useful information for the prediction of future earnings growth. BLM 
assume that earnings follow a compound stochastic process, and they infer market participants’ 
expectations regarding future earnings from observed changes in security prices. They assess the 
distribution of future earnings conditionally on known prices and earnings, and they expand the 
information set underlying inferred earnings expectations from known earnings to known prices 
and earnings. Furthermore, BLM provide evidence that price-based forecasts are slightly more 
accurate than the random-walk model with a drift. 

BLM use a grouping method, which diversifies away the measurement error in earnings. 
Because grouping entails loss of estimation efficiency, Beaver et al. (1987) introduce a reverse 
regression to exploit information contained in prices. Notably, the reverse regression places the 
measurement error in the disturbance term, rather than in the explanatory variable.” Using another 
approach involving simultaneous equations, Beaver et al. (1997) provide evidence that earnings 
and prices are endogenously determined. 

To examine the availability of rich information as a driver for prices leading earnings, 
Freeman (1987) shows that the security prices of large firms anticipate accounting earnings earlier 
than those of small firms. In the same line, Collins et al. (1987) use firm size as a proxy for the 
richness of the information environment and examine its relationship to the predictive power of 
price-based earnings forecasts. They find that price-based earnings forecasts reduce forecast error 
when compared with time-series models for large firms, but increase forecast error for small firms. 
Later, Ayers and Freeman (2000, 2003) indicate that large firms’ prices also have a longer lead 
than small firms' prices with respect to industry-wide earnings, and they provide evidence that 
price leads increase as analysts' coverage and institutional ownership increase.’ Moreover, Kothari 
and Sloan (1992) provide evidence that price-based earnings forecasts are informative in long- 
horizon settings. 

Table 1 summarizes pertinent dimensions of the above studies. In sum, this line of research 
indicates that using the prices-lead-earnings framework results in a marginal predictive advantage 
over random-walk (with or without drift) for predicting one-year-ahead earnings, which raises 
questions regarding our ability to exploit information incorporated in prices. To address this 
problem, we propose a new methodology for utilizing information incorporated in security prices 
and focus on retrieving forward-looking information with respect to one-year-ahead earnings. 


Fundamental Analysis 
The second line of research linked to this study is the fundamental analysis literature, which 
uses financial ratios as leading indicators of future performance. This line of research exploits 


„ч 


See Brown (1993) for a literature review on time-series models for earnings forecasting. 

BLM report that the mean absolute error of price-based forecasts is 1.8 percent lower than the mean absolute error of 

a random-walk with drift forecasting model (see BLM, Table 4). 

3 An immediate benefit of reverse regression is an unbiased slope coefficient. Cready et al. (2000) further analyze the 
biases in estimated coefficients when reverse regression is used in a multi-interacted variable setting. See also Kothari 
(1992). 

* Ayers and Freeman (2003) and Jiambalvo et al. (2002) report that institutional ownership enhances prices leading 

earnings. Institutional ownership is characterized as professional and sophisticated, but does not necessarily imply a rich 

information environment. 
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accounting information reported in financial statements to predict future earnings and identify 
mispriced securities. Ou and Penman (19892) combine a large set of accounting signals into an 
index that expresses the probability of a one-year-ahead earnings increase based on the signals. Ou 
(1990) employs this index to provide evidence that investors use non-earnings accounting vari- 
ables to revise their expectations of future earnings. Ou and Penman (1989b) also compare the 
ability of security prices and accounting signals to predict future earnings, arguing that informa- 
tion in prices that leads future earnings is contained in financial statements. In this study, we 
examine a related aspect of Ou and Penman's claim using a new methodology that utilizes infor- 
mation used by market participants in forming their expectations on future earnings. 

In addition to the above studies, Lev and Thiagarajan (1993) report evidence on the value- 
relevance of 12 accounting signals and demonstrate that an equally weighted index of the ratios is 
informative in assessing earnings persistence and change. Later, Abarbanell and Bushee (1997, 5) 
use accounting signals suggested by Lev and Thiagarajan (1993) in a linear earnings forecasting 
model and show an incremental improvement in explanatory power over the current-year reported 
earnings change. 

Although the fundamental analysis literature (see Table 1) generally supports tbe ability of 
fundamental ratios to forecast future earnings, the lure of above-normal returns based on funda- 
mental analysis demonstrates that the information contained in these signals is not fully incorpo- 
rated into prices (e.g., Ou and Penman 19892; Abarbanell and Bushee 1998; Rajgopal et al. 2003). 
Hence, several studies employ ratios that combine information from both security prices and 
earnings; for instance, Penman (1998), and Fama and French (2000) use price-earnings or price- 
to-book ratios to predict earnings. In this paper, we examine whether the information incorporated 
in stock returns and accounting signals, when taken together, can improve the prediction of future 
earnings. 


Ш. RESEARCH DESIGN 


This study utilizes information incorporated in stock returns and accounting signals for esti- 
mating earnings components that are expected to persist. The logic of our model stems from BLM 
(1980, 4), who characterize future earnings as resulting from a combination of two processes: 


(1) Value-relevant earnings: a process reflecting the impact on earnings of events that affect 
security prices, i.e., have a valuation implication. 

(2) Noise in earnings: a process capturing value-irrelevant events resulting in an earnings 
component with no effect on security prices, i.e., uncorrelated with stock prices or re- 
turns. This process includes earnings components that are not expected to persist. 


To show that reported earnings do not follow a random-walk process, BLM use the informa- 
tion incorporated in security prices. They introduce a first-order moving average of the first 
differences in earnings and predict a linear relationship between the percentage change in price 
and tbe percentage change in earnings. Our basic motivation is similar to BLM (1980, 23): 
"viewing earnings as a compound process ... provides a basis for forecasting earnings." However, 
our prediction model differs from BLM since we not only relax the linearity assumption and allow 
for a nonlinear returns-earnings relationship, but also incorporate multiple accounting signals. 

In the context of nonlinearity, Freeman and Tse (1992), Cheng et al. (1992), Das and Lev 
(1994), and Beneish and Harvey (1998) report on the S-shaped returns-earnings relationship. The 
economic rationale underlying the S-shape is that the market does not expect extreme earnings 
changes to be permanent, and the S-shape is interpreted as reflecting small abnormal returns to 
extreme earnings changes. Das and Lev (1994) adopt a nonparametric estimation procedure, 
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locally weighted regression, to demonstrate the superior prediction power of out-of-sample stock 
returns over a linear specification. Following earlier research, they suggest differential earnings 
persistence as a source of nonlinearity. 

In the context of multiple accounting signals, Lev and Thiagarajan (1993) report significant 
associations of multiple fundamental signals with (1) stock returns, and (2) the expected direction 
of future earnings change. Keeping prediction in mind, these associations may impede a linear 
regression of future earnings changes on a set of current fundamental accounting variables and 
stock returns due to multicollinearity. 

In sum, Das and Lev (1994) use earnings as the only explanatory variable (at the exclusion of 
supplementary signals”) in a nonparametric model to study nonlinearity, whereas the fundamental 
analysis studies formulate linear parametric models to incorporate multiple signals (at the exclu- 
sion of nonlinearity). To combine both the nonlinearity and multiple signals in a common frame- 
work, we propose semiparametric SIM to predict future earnings. 


Single-Index Model (SIM) 


SIM is a semiparametric model for estimating a conditional mean function in a multi-signal 
setting.? Let R, be stock return of firm i at year t, and let 5, be a 1 X k random vector of realized 
accounting signals (k = 5, reported earnings change and four supplementary fundamental account- 
ing signals). In SIM, the conditional mean function is E[R;,| Si] = С(5,8), where 8, is an un- 
known k X 1 constant vector, #, = (Ву, Bi, Bor» Bst» ВА)! in our case, and G(.) is an unknown 
link function, whose specific functional form 15 determined by the data, rather than being assumed 
by researchers. For the sake of identification, we let Ву = 1 (see Horowitz 1998, 15), which does 
not affect the prediction (more on this issue in the following subsection). In addition, G(.) is 
assumed to be a differentiable function on the support of SB, where the scalar index Sp is the 
market-adapted earnings, MAE. Thus the single-index model is given by the cross-sectional re- 
gression model: 


Ry = G(MAE;) + 81, (1a) 
where МАЕ, is given by: 

МАЕ, = ДЕ; + 25 „В, /-1,...,4. (15) 
Using stock returns, earnings change and four supplementary accounting signals, we estimate 
МАЕ, to obtain the relative weights B, Consequently, the estimated MAE; combines the earnings 
change and the four supplementary accounting signals with their corresponding estimated В), as 
follows: 


4 
МАЕ, = ДЕ; + 2 9 "Ву. (2) 
іг 


The form of МАЕ; is similar to Abarbanell and Bushee's (1997, 5) earnings forecast model in its 
linear structure. Linear indexes for earnings predictions have been widely employed in the funda- 
mental analysis literature (e.g., Lev and Thiagarajan 1993; Penman 1998). The function G(.), as 
well as the vector 8, are estimated endogenously by using information on both stock returns and 


5 Das and Lev (1994, 361) use a random sample of 622 observations for а nonparametric investigation of nonlinearity in 
the returns-earnings relation because “it is very computer intensive to estimate а total of 6,220 firm-year observations 
pooled across all ten years." 

$ See Horowitz (1998) for an in-depth discussion of single-index models. Except for Ait-Sahalia and Brandt (2001), who 
applied it in the finance literature, we believe this study marks the first application of SIM in the accounting literature. 
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fundamental accounting signals. In other words, the information content of stock returns is used to 
estimate the link function G(.) and the market-based coefficients. 
We achieve an efficient estimation of the index MAE; without assuming a linear (or even 


pre-specifying a nonlinear) relationship between earnings and stock returns. The estimated Bi are 
obtained from Li’s (1991) Sliced Inverse Regression method as described in Naik and Tsai (2001). 
It enables us to extract linear combinations of explanatory variables without a pre-specified para- 
metric model. The Appendix presents a detailed description of Ше estimation procedure. 

SIM retains the desirable features of linear models, such as simplicity and interpretability of 
results, yet incorporates nonlinearity via the link function G(.). Furthermore, SIM possesses the 
following four advantages: 


(1) SIM uses information in stock returns to set the relative weights among the multiple 
signals. Lev and Thiagarajan (1993, 210) mention that the rather coarse nature of their 
index is due to the equal weights of the fundamental accounting signals, and Abarbanell 
and Bushee (1997, 8) argue that equally weighting all the signals may induce inaccuracy. 
The market-based f-coefficients estimate the relative weights of the fundamental signals 
as perceived by market participants. 

(2) SIM allows us to test the hypothesis that the information in fundamental accounting 
signals is irrelevant with respect to market expectations of future earnings: H: f, 
= om, = 0. If some of the fundamental signals are irrelevant with respect to market 
expectations of future earnings, then there will be no significant difference between the 
specifications with or without these signals. 

(3) SIM extends Lev and Thiagarajan’s (1993) model to a nonlinear setting. The nonlinear 
function G(.) allows for asymmetric reactions to differential changes.’ 

(4) SIM avoids the curse of dimensionality because the index combines the variables in S. 
Therefore, SIM allows for the estimation of G(.) with the same degree of precision that 
it would have if a one-dimensional index were observed (Horowitz 1998, 6). As a result, 
SIM uses a reasonable sample size to achieve efficient computations. 


Market-Adapted Earnings to Forecast Future Earnings 


To estimate market expectations of future earnings, we construct МАЕ", which transforms 
МАЕ, in Equation (2) as follows: 








| |222. х AE, (3) 


where ДЕ, апа МАЕ, аге the mean current earnings change and the mean МАЕ,, respectively. 


This transformation ensures that the mean value of the scaled МАЕ? equals the mean value of 
reported earnings changes, АЕ,,. In other words, the sum of noise components in ДЕ, across all 
firms 18 zero. 


7 When the true link function is linear, i.e., G(SB) = SB, then changes in 5 generate proportional changes in stock returns. 
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This transformation achieves two goals. First, the ratio in the parenthesis of Equation (3) is 
unit-free (1.е., dimensionless). Consequently, we can set any nonzero value for the coefficient of 
AE; in Equation (2) (i.e., Во, other than 1) and obtain the same values for the scaled МАЕ". Непсе 
the assumption Ву, = 1 does not affect МАЕ". Second, to forecast future earnings nM we 
multiply that ratio by ДЕ,. Note that both МАЕ" and МАЕ, contain information not only from 
accounting signals, but also from stock returns. Thus, the prediction procedure is well identified. 
We will employ МАЕ? as our proxy for predicting future earnings change ДЕ, 1. 

Another property of МАЕ, i is that it is equivalent to a random-walk when the link function 


G(.) is linear with no supplementary accounting signals, i.e., Equation (la) becomes Ё, = a, 
+ Bg, A Ej + &j. To see this point, we express Equation (3) as follows: 











МАЕ" = МАЕ, 
МАЕ, 
ДЕ; 
= (ЗІМ АЕ) X = 
0; ДЕ if 
= ДЕ, 


Hence, the resulting МАЕ? in this case is reduced to ДЕ,. 

To gain insight into the potential advantage of our proposed earnings prediction model, we 
compare incremental predictive accuracy of the proposed model with the three benchmarks: (1) 
the classical random-walk; (2) the earnings forecast model of Abarbanell and Bushee (1997), 
which is based on Lev and Thiagarajan's (1993) fundamental accounting signals and reports 
significant relationships between most accounting signals and future earnings change; (3) the 
analysts’ earnings forecasts for firms with analyst following. 


Data 


In the context of fundamental information analysis, Lev and Thiagarajan (1993) select 12 
accounting signals of which five (gross margin, inventory, sales and administrative expenses, 
accounts receivable, and capital expenditures) are significant at the 5 percent confidence level (see 
their Table 2). Our preliminary analysis shows that gross margin, inventory, sales, and adminis- 
trative expenses are significant, accounts receivable is marginally significant, and capital expen- 
ditures is insignificant. As a result, we chose the first four signals, which focus on the four key firm 
activities: profitability of sales, logistic operations, marketing and administration, and management 
of clientele. An advantage of excluding insignificant variables is that it enhances the precision of 
estimated parameters (Greene 2003, 151). 

To measure the four accounting signals, we follow Lev and Thiagarajan (1993), who attach 
"good" or “bad” signs to accounting indicators of future economic performance based on analysts’ 
interpretations, such that larger values indicate bad news. For instance, we compute the annual 
percentage change in inventory minus the percentage change in sales for each firm-year in the 
sample. Table 2 presents the definitions for the four signals. 

In addition to the above accounting signals, we use earnings per share before extraordinary 
items and discontinued operations (Compustat #58), as a measure of the reported earnings, E, 
deflated by share price at the beginning of the fiscal year. Changes in reported earnings, AE, are 


* Additional discussion and references are in Lev and Thiagarajan (1993, 192). 
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TABLE 2 
Definitions of Four Supplementary Accounting Variables 
Good Bad 
Accounting Variables Measurement News News 
AINV Change in inventory" Ainventory (#78 or #3) — «0 0 
Asales (#12) 
AGM Change in gross margin Asales (#12) — Agross margin «0 0 
(812-441) 
ASGA Change in sales and Asales and administrative «0 0 
administrative expenses | expenses (#189) — Asales 
(412) 
AREC Change in accounts Aaccounts receivable (42) — Asales «0 >0 


receivable (#12) 


* The inventory variable used is finished goods (when available) or total inventories (otherwise). 

Following Lev and Thiagarajan (1993) and Abarbanell and Bushee (1997), the variables are defined such that good (bad) 
news is based on its negative (positive) expected relation with future benefits. Annual percentage changes are computed for 
each variable. Compustat items are in parentheses. 


measured by the annual change in reported earnings deflated by share price at the beginning of 
fiscal year.” We also note that good news in each of the supplementary non-earnings signals is 
expressed by negative values and so the coefficients §),,...,84, are expected to have negative 
values. 

To measure the stock returns, we obtain information from Compustat annual files and the 
Center for Research in Security Prices (CRSP) monthly files. Annual abnormal return, R;,, is 
measured by the accumulated raw stock returns over the 12 months (from three months after the 
fiscal year begins until three months after the fiscal year-ends) minus the CRSP equally weighted 
monthly returns accumulated for the same period (see Das and Lev 1994). 

To allow for intertemporal analysis, we follow Das and Lev's (1994, 360) approach to con- 
struct a constant-firm sample. As a result, the sample consists of firms that have complete data on 
Compustat and CRSP files for returns, earnings and the four accounting signals described in Table 
2 for the 11-year period from 1990 to 2000, resulting in 636 firms. The variables are adjusted for 
splits and dividends; high and low 1 percent of the variables are winsorized. 


Estimating SIM 
We estimate the following cross-sectional SIM model: 


К: = С(МАЕ,) Ч Ej, 


where MAE; = АЕ, + B, AINV;, + p, AGM i + P3, SGA;,, + B4,AREC,. 

Table 3 presents the estimates of the regression coefficients and t-statistics. The average 
estimated effects across years for changes in inventory valuation, changes in gross margins, 
changes in SG&A, and changes in accounts receivable аге —0.361 (—2.30), -1.062 (-3.20), 


? Kothari (1992) demonstrates that the error-in-variables problem in a price-earnings regression is mitigated when eam- 
ings are deflated by share price and prices are assumed to lead earnings. 
10 "This restriction may introduce a survivorship bias in our analysis (see also Das and Lev 1994). 
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TABLE 3 
Single-Index Model Estimates of Regression Coefficients 


SIM: Е, = G(MAE;) ж), 
where MAE; = АЕ, + В, МУ + Bur AGM i + ВАСА џ + Bs, AREC,. 


AINV AGM ASGA AREC 

(1) (2) (3) (4) (5) 
Means across -0.361 -1.062 -1.167 -0.271 
years (-2.30) (—3.20) (—3.49) (-1.34) 
Pooled —0.344 —0.670 -0.939 -0.278 
sample (—7.59) (—8.64) (-10.76) (-4.65) 


N 


t-statistics are in parentheses, 
Regression coefficients, function G(.) and market-adapted earnings are endogenously estimated from stock returns, re- 


ported earnings changes and four supplementary accounting signals: inventory valuation, gross margin, SG&A, and 
accounts receivable for 636 firms from 1990-2000. 
Variable Definitions: 

К, = annual abnormal return, calculated by accumulating raw stock returns over the 12 months (from three months 
after the fiscal year begins until three months after the fiscal year ends minus the CRSP equally weighted 
monthly return accumulated for the same period); and 

AE, — annual change in earnings deflated by beginning of fiscal year share price. 


АМУ, ДОМ, ASGA, AREC are defined in Table 1. 


-1.167 (—3.49), and -0.271 (— 1.34), respectively, where t-statistics are given in parentheses. In 
addition, the estimated coefficients (t-values) for the pooled sample are —0.344 (—7.59), –0.670 
(—8.64), —0.939 (—10.76), and —0.278 (—4.65), respectively, and these effects are all significant." 

The above significant and negative 8 coefficients demonstrate that market participants соп- 
sider the first three fundamental accounting signals in forming their perceptions on future earnings, 
while results on accounts receivable are mixed. The findings also shed light on the relative weight 
of each signal as assigned by market participants in forming their expectations on future earnings. 
Specifically, the estimated weight assigned to news, as signaled through changes in gross margins 
and SG&A, is about three times greater than the weight assigned to news signaled through 
changes in the value of inventory. Consistent with the earlier studies, the estimated function G(.) 
plotted in Figure 1 shows an S-shaped relationship between stock returns and MAE; 

To gain further insights into both the nonlinearity and the supplementary accounting signals, 
we compare the SIM model with two models previously explored in the literature: the LT model 
and the DL model. 

The LT Model—fundamental accounting signals (Lev and Thiagarajan 1993): 


К„= а, + Bo AE + By АТМ, + Bu AGM q + By, ASGA; + В,АКЕС, + £i. 
The DL Model—nonlinearity (Das and Lev 1994): 
Ки = G(AEj) t Ej. 


1! The t-statistics in Table 3 are not corrected for serial correlation or clustering by firms because such corrections are not 
available for single-index models (see Li and Racine 2007, Chapters 8 and 19). 


The Accounting Review July 2008 
American Accounting Association 


1112 Weiss, Naik, and Tsai 





FIGURE 1 
Relationship between Abnormal Returns and Market-Adapted Earnings 
Model: R; = G(MAE;), where MAE; = ДЕ, + В, ММУ, + Bu AGM y + B3,ASGAq + В. АВЕС," 
The figure plots function G(.) and shows an S-shaped relationship between stock returns and 
MAE, 6360 firm-year observations, 1990—2000. 


Abaormsi Returns 





MAE 


* Тһе upper and lower 1 percent of the observations are truncated. 


Because the LT model follows the linear specification with supplementary accounting signals, 
we compare it with SIM to infer the net contribution of nonlinearity in improving the Lev and 
Thiagarajan (1993) specification. Similarly, because the DL model emphasizes the nonlinear link 
between returns and earnings, but ignores supplementary accounting signals, we compare it with 
SIM to infer the net contribution from introducing supplementary accounting signals. 

Table 4 presents the results of these comparisons. Specifically, on average, the explanatory 
power of the SIM model measured by adjusted R? is 40.5 percent greater than that of the DL 
model, and 58.9 percent greater than that of the LT model. In addition, the SIM model has a 
greater explanatory power for 9 of the 11 years compared with the DL model and for all 11 years 
compared with the LT model. 

This improvement in explanatory power due to the SIM model ranges between 2.9 percent 
and 156.1 percent for the LT comparison and between —29.7 percent and 264.1 percent for the DL 
comparison. These results are consistent with Lev and Thiagarajan (1993, Tables 2 and 3) and Das 
and Lev (1994, Table 1), who also report considerable intertemporal variation. 
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TABLE 4 
A Comparative Analysis of Adjusted В?” 


DL Model: R;, = G(AEj;) +6 

LT Model: Ry = а, + Bg AE; + Bj, ММУ, + В,,АСМ,, + B4,ASGA;, + B4,AREC, + є}, 

SIM: R4, 2 О(МАЕ,) + ёр, 

where MAE, = AE, + ВАМУ, + B24,NGM + В-,А5 СА,  B4,AREC,. 
Improvement (90) 


DL Model LT Model SIM Model SIM Model SIM 


Adjusted Adjusted Adjusted over Model over Model 
Year R? % R? % R^*€  DL-[(4-(2]/Q) LT-[(4) – (3)1/ (3) n 
LC ES 12550. 00 12-01 
1990 11.66 11.16 13.50 15.8 21.0 636 
1991 6.60 8.13 8.67 31.4 6.6 636 
1992 14.85 9.12 16.42 10.6 80.0 636 
1993 19.85 18.77 32.98 66.1 75.7 636 
1994 10.62 19.84 38.67 264.1 94.9 636 
1995 11.10 8.71 8.96 (19.3) 2.9 636 
1996 26.67 11.71 18.74 (29.7) 60.0 636 
1997 11.68 5.17 13.24 13.4 156.1 636 
1998 5.54 3.57 6.89 24.4 93.0 636 
1999 9.21 7.44 10.24 11.2 37.6 636 
2000 8.08 10.63 12.75 57.8 19.9 636 
Average improvement 40.5 58.9 


* The sample includes 636 constant firms, 1990-2000. 
Variable Definitions: 

Ку = annual abnormal return, calculated by accumulating raw stock returns over the 12 months (from three months 
after the fiscal year begins until three months after the fiscal year ends minus the CRSP equally weighted 
monthly return accumulated for the same period); and 

AE, — annual change in earnings, deflated by beginning of fiscal year share price. 


AINV, AGM, ASGA, AREC are defined in Table 1. 


We next test the economic significance of the incremental explanatory power of supplemen- 
tary accounting signals. To this end, we compare the nonlinear DL model with the SIM model 
using an F*-test.'* The second column of Table 5 reports F*-statistics for testing the null hypoth- 
esis (the DL model is the appropriate specification) against the alternative hypothesis (SIM is 
better specified). The F*-statistics for the 9 out of 11 years reject the null at the а = 0.05 level. In 
addition, the third column of Table 5 reports Smirnov statistics for testing the nul] hypothesis (the 


For simplicity, we followed the classical methodology to approximate an F-statistic and used F*=[ (SSE, 
— SSE) / F)))/ [SSE/ (N — k— 1) , where N = number of observations, SSE (SSE;) = residual sum of squares for the five- 
variable model (earnings-only sample), and k= 4, the number of additional variables (Kmenta 1986, 417). We also 
computed the degrees of freedom for the appropriate matrices and used Cleveland and Devlin's (1988) approximation 
for an F-statistic. Similar results hold for both tests. 
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TABLE 5 
Test of Alternative Specifications of the Returns-Earnings Relationship 


for 636 Constant Firms 
1990-2000 


DL Model: Ry = G(AEj) + En 

LT Model: Rj, = а, + Bg, AE, + Bj, МУ,» В АСМ,- Въ. ASGA; + В,АКЕС, + £j, 
SIM: Ки = О(МАЕ/) + £j 

where МАЕ, = АЁ, + Bj, ММУ, + Bu AGM y + B4,NSGA, + Bs AREC; 


Но: DL is the Appropriate Hy: LT is the Appropriate 


Specification Specification 
H4: SIM is the Appropriate H4: SIM is the Appropriate 
Specification Specification 
Year F*-statistic" Smirnov Statistic” F-statistic" Smirnov Statistic" 
(1) (2) (3) (4) (5) 

1990 4.336 0.057 3.5750 0.064 
(0.0007) (0.0181) (0.0015) (0.0050) 

1991 13.412 0.047 1.4191 0.069 
(0.0000) (0.0741) (0.1990) (0.0020) 

1992 3.922 0.085 9.8048 0.131 
(0.0017) (0.0001) (0.0000) (0.0000) 

1993 31.331 0.039 22.7074 0.027 
(0.0000) (0.2151) (0.0000) (0.7100) 

1994 73.080 0.074 31.4839 0.052 
(0.0000) (0.0006) (0.0000) (0.0400) 

1995 МА“ 0.050 1.1180 0.053 
(0.0478) (0.3501) (0.0350) 

1996 МА“ 0.060 4.6068 0.108 
(0.0111) (0.0000) (0.0000) 

1997 3.672 0.127 10.5024 0.131 
(0.0028) (0.0000) (0.0000) (0.0000) 

1998 3.488 0.045 3.9167 0.083 
(0.0041) (0.0975) (0.0003) (0.0001) 

1999 2.927 0.131 3.9286 0.182 
(0.0127) (0.0000) (0.0005) (0.0000) 

2000 9,453 0.189 3.6413 0.134 
(0.0000) (0.0000) (0.0022) (0.0000) 


* For simplicity, we followed the classical methodology to approximate an F*-statistic and used F*=[(SSE, 
— SSE) / (К)55Е/ (N - k — 1)], where М = number of observations, SSE(SSE,) = residual sum of squares for the five- 
variable model (earnings-only sample), and k=4, the number of additional variables (Kmenta 1986, 417). We also 
computed the degrees of freedom for the appropriate matrices and used Cleveland and Devlin's (1988) approximation 
for an F-statistic. Similar results hold for both tests. 

The two sample Smimov tests (also called the Kolmogorov-Smirnov test) follow Lindgren (1968, 494). 

The residual sum of squares for the SIM is higher than for the DL Model, suggesting that the DL Model has better 
explanatory power than the SIM for 1995 and 1996. 


(continued on next page) 
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TABLE 5 (continued) 


Cell entries in column 2 (4) report an Р" (F)-statistic that tests for the null hypothesis that the DL (LT) model is the 
appropriate specification, against the alternative that the SIM is better specified. Numbers in parentheses represent the 
corresponding p-values. A significant F-statistic implies a rejection of the null. 


Cell entries in column 3 (5) report a Smirnov statistic that tests for the null hypothesis that the specification of the DL (LT) 
model and the SIM are equivalent estimations, against the alternative that they are different estimations. Numbers in 
parentheses represent the corresponding p-values. A significant Smirnov statistic implies a rejection of the null. 


specification of the DL model and SIM are equivalent) against the alternative hypothesis (they are 
different). Smirnov statistics for the 8 out of 11 years are significant at the а = 0.05 level, thus 
rejecting the null hypothesis. The above evidence demonstrates that, beyond nonlinearity, the 
supplementary accounting signals contain meaningful information. 

We further test the incremental explanatory power of nonlinearity given multiple accounting 
variables. We use F-statistics to test for the null hypothesis (i.e., the LT model is the appropriate 
specification) against the alternative hypothesis (i.e., SIM is better specified). The fourth column 
of Table 5 reports F-statistics, which are significant for 9 of the 11 years, suggesting that we can 
reject the null at the а = 0.05 level. The fifth column reports a Smirnov statistic for testing the null 
hypothesis (the specifications of the LT model and SIM are equivalent) against the alternative (i.e., 
they are different). Smirnov statistics for 10 of the 11 years are significant at the а = 0.05 level 
and. Hence. we reject the null hypothesis. Consequently, this evidence indicates that, beyond 
multiple accounting signals, nonlinearity provides meaningful information. 

To assess robustness, we replicate the above analyses by using eight supplementary signals in 
Lev and Thiagarajan (1993)—that is, including four additional signals (changes in capital expen- 
ditures, effective tax rate, order backlog, and labor force)—and by using the sampling criteria used 
by Abarbanell and Bushee (1997). We find that three of the four additional signals are insignificant 
(only order backlog was significant). In addition, across 11 years, we find that on average the 
explanatory power of the SIM model as measured by adjusted R? is 30.3 percent greater than that 
of the DL model, and 41.4 percent greater than that of the LT model. In sum, the evidence suggests 
that both nonlinearity and supplementary accounting signals contribute to the improved specifi- 
cation of SIM. We next examine the predictive power of market-adapted earnings. 


IV. OUT-OF-SAMPLE EARNINGS PREDICTION 
In this section, we compare one-year-ahead forecasts from the market-adapted earnings, 
MAE*, with those obtained from the random-walk model and the accounting-based model (ABM) 
proposed by Abarbanell and Bushee (1997). 
The ABM Model—accounting-based model (Abarbanell and Bushee 1997) 


АЕ, +1 = а, + Bo AE, * B, АМУ, it Pu AGM it B3,ASGA, T B4 АКЕС; + Бір 


To study out-of-sample earnings prediction, we first estimate the regression coefficients based 
on the accounting information reported for fiscal years t and t— 1. Next, we use the estimated 
model coefficients to forecast earnings change in t+ 1 for each firm i, based on its accounting 
signals reported for the fiscal year t. Accordingly, we need two years of data for out-of-sample 
forecasts. 

In ABM, the average estimated effects across years for changes in inventory valuation, 
changes in gross margins, changes in SG&A, and changes in accounts receivable are —0.040 
(—1.880), —0.016 (—2.240), —0.045 (—2.051), —0.068 (—0.283), respectively, where t-statistics are 


The Accounting Review July 2008 
American Accounting Association 


1116 Weiss, Naik, and Tsai 


given in parentheses. Note that these four estimated effects in ABM differ significantly from the 
corresponding estimated coefficients in SIM (see the first row of Table 3), leading to different 
forecasting performance. 

To compare prediction accuracy across MAE*, random-walk and ABM models, we analyze 
the sample from 1992 to 2001. Using MAE* to predict out-of-sample earnings change, we employ 
information observed in year t to forecast earnings change in year t+ 1. The incremental out-of- 
sample earnings prediction power of МАЕ" over the two benchmark models is evaluated based on 
the potential increase in predictive accuracy. The absolute percentage forecast error 15 defined as 
the percentage difference between actual and forecasted earnings divided by the actual earnings 
(firm subscript suppressed): 


Actual ~ Forecasted | | Е, — Forecasted E, 


Actual 


_ | Ема – (Е, + Forecasted AE, 4) ~ (E, + Forecasted АР.) 
Еш 


Earnings forecast error = 











Еш 


_ | АЁ – Forecasted ДЕ, ux Forecasted AE. (4) 











Енші 


This measure of earnings forecast error has been used in earlier studies (e.g., BLM; Collins et al. 
1987; Elgers and Murray 1992). | 

Table 6 presents the absolute earnings forecast errors obtained from the three models. Because 
percentage forecast errors can become quite large when scaled by relatively small actual earnings 
values, as in Collins et al. (1987), we report the median rather than the mean. Table 6 shows that 
the median MAE* forecast error is smaller than the median random-walk forecast errors in nine 
out of the ten years. For the pooled sample, the median MAE* forecast error is 0.273, which is 
20.9 percent lower than the median random-walk forecast error, 0.345. Furthermore, 56.1 percent 
of the pooled sample observations have a lower absolute earnings forecast error for MAE* than 
that for the random-walk model (t-statistic = 9.781). > Hence МАЕ“ outperforms the random-walk 
model. 

Similarly, Table 6 shows that MAE* yields lower forecast errors than the ABM. The median 
MAE* forecast error is smaller than the median forecast error of the ABM in nine out of the ten 
years. For the pooled sample, the median MAE* forecast error is 0.273, which is 17.0 percent 
lower than the median ABM forecast error, 0.329. In addition, 57.7 percent of the pooled sample 
observations have a lower absolute earnings forecast error for MAE* than that for the ABM 
(t-statistic = 12.328). Hence MAE* outperforms the accounting-based model. 

Across the three models, the evidence indicates that employing the SIM model to extract 
forward-looking information from stock returns results in a higher level of accuracy than either the 
random-walk or the ABM models. In other words, the accuracy of earnings forecasts enhances 
when we utilize information contained in stock returns. 

In the rest of this section, we compare the performance of MAE* with analysts' earnings 
forecasts; in the subsequent section, we present results when no analyst coverage is available. To 
this end, we obtain analysts’ consensus earnings forecasts from I/B/E/S. Specifically, we use the 
consensus forecasts of annual earnings announced in the fourth month after the start of the fiscal 
year to keep a contemporaneous analysis with no timing advantage. Firm-years observations with 


ІЗ We use the normal approximation of the binomial probabilities to test the hypothesis that the probability of a lower error 
415 0.5 (see BLM, 24). 
^ When stock returns are positive (i.e., good news), further analyses reveal that the accuracy of MAE* increases (median 
absolute forecast error = 0.206); when stock returns are negative (i.e., bad news), MAE* accuracy decreases (median 
absolute forecast error = 0.429). One reason for larger forecast errors under bad news is that earnings realizations exhibit 
large extreme values, partly due to write-offs and nonrecurring items. 
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analyst coverage comprise 66.2 percent of our sample (4213 out of 6360). The analyst earnings 
forecast error is computed using Equation (4), where firms' actual earnings are obtained from 
/В/Е/5 for comparability with the forecast (see Richardson et al. 2004, 896). 

Table 7 presents the comparative results for observations with analyst coverage—see the first 
row. The median absolute forecast error of МАЕ” is 21.0 percent higher than that for the analysts’ 
forecasts. Moreover, analysts forecasts have smaller error than MAE* on 53.2 percent 
(100 — 46.8) of the observations (t-statistic = —4.128). This finding indicates that analysts pro- 
vide investors with more accurate earnings forecasts than MAE*, and it is consistent with the 
extant literature (e.g., Fried and Givoly 1982; Brown et al. 1987; Banker and Chen 2006). 

Furthermore, we examine the analysts' advantage over МАЕ” in low versus high information 
environments as measured by the number of analysts covering each firm (see the second and third 
rows in Table 7). In high (low) coverage, analysts' forecasts outperform MAE* by 22.2 percent 
(16.6 percent). Analysts do better than MAE* because their forecasts are based on all available 
information, not just financial variables. Іп contrast, in low information environment, the 
performance of both analysts and MAE* degrades because fundamentals are likely to be more 
volatile. Overall, analysts' incremental usefulness over МАЕ” is more pronounced in rich- 
information environments. 


TABLE 7 


Out-of-Sample Earnings Prediction: 
МАЕ“ versus Analyst Earnings Forecasts 





Market-Adapted Earnings 
Analyst Earnings Forecasts (AF) (MAE*) 
Percent 
times 
MAE* 
Median Has Median Median Median 
Absolute Lower Difference" Improvement Absolute 
Group Error” Error” AF - MAE* Over AF Error* 
(1) (2) (3) (4) (5) = [(2) – (6)]/ (2) (6) 
ALL firm-year 0.203 0.468 —0.028 -21.0 0.246 
observations with (—4.128) 
analyst coverage 
Low 0.239 0.495 —0.004 -16.6 0.278 
coverage (-0.437) 
High? 0.174 0.442 —0.041 222 0.213 
соуегаре (-5.371) 


* Absolute earnings forecast error is the absolute value of the percentage difference between actual and forecasted 
earnings divided by actual earnings. 

> The difference in absolute earnings forecast errors is computed for all observations in each year and the median is 
reported. 

* Percent of firm-year observations with absolute earnings forecast error lower for market-adapted earnings than that for 
the alternative model. Numbers in parentheses are t-statistics for testing the null hypothesis that the probability of a 
lower error is 0.5 using a normal approximation of the binomial probabilities. 

5 Analyst coverage is high when the number of analysts is equal to or above its median (=8). 
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Finally, we assess the relative advantage of MAE* over the random-walk and accounting- 
based earnings forecasts as the richness of the information environment varies. We expect a higher 
relative advantage of MAE* over the random-walk and the accounting-based earnings forecasts 
when more information is available. Table 8 shows that MAE* improves the random-walk model 
(ABM) by 26.1 percent (20.6 percent) under high coverage and by 10.4 percent (10.7 percent) 
under low coverage. Thus the incremental advantage of MAE* over both the random-walk and 
ABM models is higher in richer information environments (1.е., high coverage) because it extracts 
information from stock prices, which incorporate more information in richer information environ- 
ments. The next section examines whether МАЕ" offers better predictions for firms with no 
analyst coverage. 


V. FIRMS WITH NO ANALYST COVERAGE 


When analysts' forecasts are not available, researchers use potentially inferior proxies for 
market expectations of future earnings. As in the previous section, we compare the predictive 
performance of MAE* with that of the random-walk and ABM models for firms with no analyst 
coverage. Results reported in the first row of Table 8 indicate that MAE* outperforms both the 
random-walk and ABM models. Specifically, the median МАЕ” absolute forecast error is 14.4 
percent (12.0 percent) lower than the median random-walk (АВМ) absolute forecast error. In 
addition, MAE* outperforms the random-walk model (АВМ) on 55.2 percent (53.6 percent) of the 
observations (t-statistic is 2.796 (3.324)).7 

The reason for the superiority of MAE* over accounting-based earnings forecasts for the firms 
with no analyst coverage is due to its ability to exploit information contained in stock prices. In 
other words, MAE* yields improved price-based forecasts over accounting-based forecasts be- 
cause it utilizes a richer information set. Thus МАЕ" is of most useful when analysts’ earnings 
forecasts are not available, because investors and researchers cannot benefit from alternative 
earnings forecasts. 


VI. SUMMARY 


Understanding how market participants form earnings expectations has long been a subject of 
interest to accounting researchers. This paper introduces a new estimation approach, SIM regres- 
sion, for extracting forward-looking information from stock returns. We propose and estimate 
market-adapted earnings, which estimates market expectations of future earnings conditioned on 
stock returns and multiple accounting signals. We demonstrate an economically meaningful pre- 
dictive advantage of MAE* over both the random-walk model and ABM. In particular, MAE* is 
shown to be useful for a class of firms with no analyst following. Hence, researchers can employ 
market-adapted earnings as a proxy for market expectations of future earnings for firms with no 
analyst coverage. 


15 As a robustness check, we replicate the analysis using a less restrictive sample. Specifically, we utilize all firm-year 
observations with available data for our variables from Compustat and CRSP. To avoid the small deflator problem, we 
consider stock prices to be at least five dollars (e.g., Lim 2001), obtaining 29,498 observations for 5,033 firms. The less 
restrictive sample consists of 15,195 observations with no analyst coverage (51.5 percent of the sample observations in 
contrast with 33.8 percent in the constant-firms sample). Results (not reported here) indicate that MAE* is more accurate 
than the random-walk model (ABM) by 8.6 percent (8.0 percent) under no analyst coverage. Furthermore, the absolute 
forecast error for МАЕ” is lower among 54.2 percent (54.0 percent) of the observations than that for the random-walk 
model (ABM) with t-statistic = 10.354 (9.861). Thus, in the less restrictive sample, these findings confirm the predictive 
о of МАЕ“ over both the random-walk model and ABM. We thank an anonymous referee for suggesting this 
analysis. 
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APPENDIX 
SINGLE-INDEX MODEL ESTIMATION 


Here, for a given year 1, we describe the estimation of the single-index model: 


Rj 5 С(МАЕ) ЋЕ, 


where МАЕ, = AE; + В. АГМУ, + ВАСМ, + B4ASGA; + В.АКЕС, and К, denotes the dependent 
variable and e, 15 the normal error term with zero mean and constant variance. 

Let the vector X; contain the five regressors АЕ;, AINV,, ДОМ, ASGA;, and AREC,. We first 
compute the usual covariance matrix: 


N 
= У (X,-3)X;-X)', (А1) 
i=l 


where X; denotes a row for the ith firm, and X contains the means of the five variables across all 
N firms. 

Next, we create a matrix (R, X) and sort it by the increasing values of А. We partition the 
sorted (R, X) matrix into H groups or slices, and we denote each sub-matrix of regressors in slice 
h by Х,, where h = 1,...,H. Slicing captures the nonlinearity of the link function G(.) without the 
need to know its exact shape, thus mitigating the risk of specification error (see Duan and Li 
1991). 

We compute the sample means of the regressors for each group X, across the respective firms 
in the slice Л and denote them by X,. The weighted average across all H slices yields the соуа- 
riance matrix: 


H 
Ў = > БиХ - X), X)' (A2) 


where p, is the proportion of firms in slice А. 
Then, to estimate 8, we extract the principal eigenvector y of the generalized eigenvalue 
decomposition problem: 


Ў у= Ауу, (АЗ) 


where А is Ше largest eigenvalue. We also obtain the standard errors of B (see Chen and Li 1998, 
297) by taking the squared root of the diagonal of the matrix: 


jx 
E № 15-1. (A4) 


Using these estimated parameters and their standard errors, we can thus compute the t-values to 
determine the significant effects at the 95 percent confidence level. 

Finally we normalize the first element of 8 to unity and construct the Single Index 
м». B to estimate the unknown function Ó by applying the standard local polynomial regression 
to the model К, = G(zj) + e; (see Simonoff 1996; Das and Lev 1994). The local polynomial regres- 
sion requires a selection of a bandwidth parameter, which is set to unity. For software, see note at: 
http://recanati.tau.ac.il/ Uploads/20SIM. pdf. 
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ABSTRACT: This study examines how two factors, the agents’ perceptions regarding 
the fairness of the principal and inter-agent communication, affect agents’ behaviors 
under a peer reporting system. Analytical models show that when agents can observe 
each other's actlons and local signals, a peer reporting system with a verification 
mechanism (using one agent's information to verify the other's) and a reward for truthful 
whistleblowing can Induce agents to report honestly and thereby help the principal 
achieve the first-best outcome. However, behavioral research suggests that the agents’ 
perception regarding the fairness of the principal, as well as communication among 
agents, may affect how honestly agents report. The results of my experiment show that, 
under a peer reporting system with a high reward for whistleblowing, the agents' per- 
ception regarding the fairness of the principal positively affects the agents’ reporting 
honesty and negatively affects their explicit attempts at collusion. Communication be- 
tween agents decreases their reporting honesty when the principal is perceived as 
unfair, but not when the principal is perceived as falr. 


Keywords: perceived fairness; communication; peer reporting; collusion; honesty. 
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I. INTRODUCTION 
liciting agents’ private information is an important topic in the management accounting 
Hos Research in this area typically focuses on а one-principal, one-agent setting in 
which the agent possesses local information that is unknown to the principal. In practice, 
however, budgeting often takes place in multidivisional firms and involves interactions among 
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multiple agents (Arya et al. 1996). As a result, agents often can observe each other's local 
production information, although such information may be costly for the principal to obtain. This 
richer setting presents the principal with a control opportunity. If the principal can successfully 
elicit information possessed by one agent about the other, then the principal can greatly improve 
his/her contractual position at a relatively low cost. 

Several analytical modeling papers have investigated control issues in this type of setting 
(Demski and Sappington 1984; Demski et al. 1988; Ma 1988; Fischer and Hughes 1997). The 
general model in these papers is one in which each agent observes the other agent's action or 
private information and truthfully reports it to the principal. The agents are compensated based on 
their peer's report. In this study, this type of incentive system is referred to as a "peer reporting 
system." Ma (1988) proposes a typical example of a peer reporting system. Ma's (1988) system is 
particularly appealing since it demonstrates conditions under which the principal can achieve the 
first-best result (Towry 2003). Ma (1988) originally investigates a moral hazard problem. By 
logical extension, the model can also be applied to an information asymmetry setting and facilitate 
the ability of the principal to enforce truthful budgetary reporting from the agents. 

The current study investigates how two factors, the agents' fairness perception of the principal 
and inter-agent communication, affect the honesty of agents' behaviors under a peer reporting 
system.’ The key feature of Ma's (1988) model is that it provides a monetary reward for truthful 
whistleblowing. Given the reward, a wealth-maximizing agent will always prefer to truthfully 
blow the whistle on a lying peer. Anticipating that any lie will be turned in, no agent will lie to 
begin with. However, behavioral theories and evidence suggest that people are often reluctant to 
blow the whistle on others despite monetary rewards for doing so. Behavioral theories further 
suggest that the agents' honesty in reporting their own information and their willingness to blow 
the whistle on a lying peer are systematically affected by their fairness perception of the principal. 
Additionally, when agents have the opportunity to communicate with each other, whether they will 
exploit their communication ability to collude against the principal depends on the agents' fairness 
perception of the principal? Specifically, communication between agents may decrease their re- 
porting honesty and whistleblowing when the principal is perceived as unfair, but not when the 
principal is perceived as fair. 

This study extends analytic research on incentive contracts designed for multi-agent environ- 
ments by experimentally investigating how social factors affect the ability of such contracts to 
elicit honesty in agents' reporting. This study fits into the recent stream of research that analyzes 
control systems in context and melds theories from both economics and psychology to investigate 
accounting issues (Luft 1997; Evans et al. 2001; Fisher et al. 2002; Towry 2003; Rankin et al. 
2003; Evans and Moser 2004; Hannan 2005). The most relevant literature to the current study is 
Towry (2003), which examines the use of peer reporting in incentive contracting and suggests that 
the psychological attachment between agents (as reflected by team identity) can impact the effec- 
tiveness of peer reporting. While Towry (2003) does not examine the principal's role, the current 
study suggests that the principal can have a significant impact on peer reporting. This is because 
under the peer reporting system, agents have to make a choice between two competing alterna- 
tives: to collude with the other agent ог to blow the whistle. In such a situation, agents’ choices сап 
be systematically affected by how they perceive the principal and how motivated they are to be 
honest to the principal. The current study allows the principal to play an active role in designating 


! [n this paper, the agents' fairness perception of the principal is based on the wage offered to them by the principal. 
Section III discusses this further. Inter-agent communication is "cheap talk," i.e., the costless, non-binding promises 
made by players in a strategic game. 

? Collusion refers to coordination among the agents that is not in the principal's best interest. In this study, collusion 
specifically refers to the case where both agents agree to overstate their costs and cover for each other. 
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a wage for the agents and shows that the agents' perceived fairness of the principal affects their 
reporting honesty under the peer reporting system. In doing so, this study demonstrates the im- 
portance of examining incentive systems in multi-person environments and the importance of 
considering contextual factors in incentive design. 

In addition, this study provides insights into the role of inter-agent communication in the 
setting of interest. In business practice, agents can acquire other agents' private information not 
only through direct communication, but also through job rotation, or through managing similar 
businesses that experience common exogenous shocks. These agents who can observe each other's 
information may have differential levels of communication among themselves. This study exam- 
ines whether variation of inter-agent communication impacts agents’ honesty under a peer report- 
ing system. To operationalize the variation of communication in the strongest way possible, this 
experiment consists of a no-communication condition and a communication condition. The no- 
communication condition serves as a baseline. 

I conducted an experiment with triads consisting of a principal and two agents. The agents 
report to the principal under a peer reporting system. The experiment adopts a 2 X 2 (Agent 
Communication X Wage) design. Agents' fairness perception is measured by asking the principal 
to choose a wage (500 liras or 1000 liras) for the agents and also by asking the agents to answer 
in the post-experimental questionnaire: "How fair did you perceive the principal to be when s/he 
offered you a 500 (1000) lira wage?" 

Results show that despite the high reward for whistleblowing, agents report less honestly 
when they perceive the principal as unfair versus fair. In addition, communication between agents 
reduces their reporting honesty when the principal is perceived as unfair, but not when the prin- 
cipal is perceived as fair. 

The remainder of this paper is organized as follows: The next section reviews the relevant 
literature and develops the hypotheses. Section III describes the research design. Section IV 
presents the results. The final section discusses the results and their implications. 


П. THEORIES AND HYPOTHESES 
Low Information Asymmetry among Agents and the Peer Reporting System 


Due to job rotations, similarities in work environments, cooperation on interrelated tasks, etc., 
agents often acquire information about other agents that is not directly available to the principal 
(Fama and Jensen 1983). As a result, agents are also more likely than the principal to be aware of 
co-workers' opportunistic behavior. À survey of 725 executives and managers by Keenan (1988, 
2000) indicates that 65 percent of the managers have personally observed or obtained direct 
evidence of one or more types of fraud, waste, or mismanagement within their companies. А 1998 
survey by the Institute of Management and Administration reports that 45 percent of its respon- 
dents have observed other agents lying to their superiors (Darley et al. 2001, 55). 

When an agent in a multidivisional firm reports his/her local information to the principal, 
his/her capacity to overstate local cost could be seriously undermined if there are other agents 
(either from the same division or from other divisions) who can observe his/her local information. 
Of course, this depends on the willingness of other agents to report the overstatement of cost to the 
principal. 

Researchers have long noted the potential value of information that one agent possesses about 
another's activities (e.g., Fama and Jensen 1983; Kandel and Lazear 1992). The analytical mod- 
eling literature proposes a type of mutual monitoring system that can improve the principal's 
contractual position when the agents can perfectly or imperfectly observe each other. The common 
aspect of the system is that the principal encourages peer reporting and bases each agent's com- 
pensation on the peer's report (Demski and Sappington 1984; Demski et al. 1988; Ma 1988; Arya 
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et al. 1996; Fischer and Hughes 1997). 'The agents are essentially whistleblowers, who pass on to 
the principal any information they gather about their co-workers (Towry 2003). The principal can 
extract private information at a lower cost when agent B reveals agent А'5 private information than 
when agent A reveals his own private information. In this paper, this type of system is referred to 
as a peer reporting system. 

This study loosely focuses on a peer reporting system constructed by Ma (1988). Under Ma 
(1988), each agent observes the other agent's action and reports both his own action and his 
knowledge about the other agent's action to the principal. Each agent's compensation is based on 
the report filed by the other agent. The principal enforces the veracity of any negative peer report 
by requiring the accusing agent to accept an output-based lottery that is valuable only if the other 
agent did in fact Не.” An alternative way to verify the accusation, as suggested by Towry (2003), 
is for the firm to employ an auditor. The auditor 15 called only if one agent accuses the other of 
lying. The accusing agent is then rewarded (penalized) if the auditor determines that the accusa- 
tion is truthful (false). If the agents are rational players, then they will always prefer to truthfully 
report their peer's action to the principal. By backward induction, the threat of peer reporting will 
deter agents from lying in the first place, and no audit will have to take place. Therefore, the 
system strictly improves the principal's welfare when compared with one that treats the agents 
independently." 


Introducing Peer Reporting to a Multi-Agent Budgeting Setting 

Ma's (1988) model was originally used in a moral hazard situation. By logical extension, the 
model can also be applied to the information asymmetry case studied in this paper. The setting 
examined in this study is similar to Antle and Eppen's (1985) principal-agent model of the 
budgeting process, with the exception that the principal in this paper elicits information from two 
agents, À and B. Project completion requires the agents' presence, and funding is provided by the 
principal. The cost of project A is uniformly distributed as c4 є[ слын » Сатах |; the cost of project B 
is uniformly distributed as cg €[Camin , Свтах|. The revenue of project А, R4, is equal to c4,,,,; the 
revenue of project B, Кв, is equal to Cgmar The firm's expected total surplus from the projects is 
given by R; — E(c4) + Rg ~ Е(св). The projects’ revenue and the probability distribution over costs 
are both common knowledge. However, only the agents know both projects' actual costs. That is, 
the agents know their own actual cost and can perfectly observe the other's actual cost. 

Under the assumption that both the principal and the agents have utility only for wealth, agent 
А and agent B will submit the highest feasible cost reports (1.6., c4,,,, and cp,,,,, respectively) to 
the principal. Therefore, the agents appropriate the entire surplus from the projects. 

To resolve the problem noted above, the principal can introduce a peer reporting system into 
the multi-agent budgeting setting. Assume that the principal utilizes the agents’ knowledge about 
each other to enforce truthful reporting. Also, assume that the principal asks each agent to report 


3 The peer reporting system used in this paper is the same as the vertical incentive system in Towry (2003), who used 
Ma's (1988) model. However, she modified Ma's (1988) model in two ways. First, Ma's (1988) model is asymmetric, 
i.e., agent A’s task is to report both agents’ actions and agent B's task is to verify agent A's reports. Towry (2003) took 
the spirit of that model and operationalized it with a symmetric model, i.e., both agents report their own actions and 
verify each other's report. Second, instead of using a lottery, Towry (2003) employed a costless auditor. While the 
lottery and the auditor have the same effect, the latter is both easier to understand and to operationalize in an experi- 
mental setting. 

À disadvantage of using an auditor as opposed to using a lottery to enforce truthful whistleblowing is that the principal 
would have to pay the auditor, making it a costly solution. However, if the agents are rational players, by backward 
induction, the threat of peer reporting will deter them from shirking in the first place. Therefore, in equilibrium, no 
whistleblowing will have to take place and the auditor is never called (Towry 2003). From the principal's perspective, 
this approach improves her welfare when compared with a simple one that treats the agents independently and audits 
every report from the agents. 
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his/her own cost, and then uses the other agent's reaction as a policing device. One agent's pay 
depends on the other agent's verification. Specifically, if agent B states that agent А honestly 
reported the cost of project A, then agent A receives his reservation utility payment, w , and will 
be reimbursed for the project cost he reported. If B states that А overstated the cost, then А will 
receive his reservation utility payment, w, and be fined f for overstating. Incentives to B's veri- 
fication are provided by demanding that any accusation be supported by an audit. If B's accusation 
is proved to be right, then B is provided a bonus, b; if not, then B has to pay a penalty, p, for 
falsely accusing А. 

The system involves a two-stage game. That is, each agent needs to make two sequential 
choices: either to honestly report or overstate his own cost in stage-one; and either to tell the 
principal that the other agent was honest or dishonest in stage-two. Given the system, an agent's 
expected payoff is determined by two factors: (1) how the other agent reports on him, and (2) how 
he reports on the other agent. Specifically, for any agent i (i= A , B). Depending on (1), agent i 
receives: 


W + (r; — cj), if agent j(j = А,В; # i) reports agent i as honest; 
wt (r;—c;) - f 2 w р? if agent j reports agent i as dishonest. 


Depending on (2), agent i receives: 


b, if agent i reports agent j as dishonest and the audit shows that j 15 dishonest; 
— p, if agent i reports agent / as dishonest and the audit shows that j is honest; and 
0, if agent i reports agent j as honest; 


where: 


w — reservation utility payment; 

c; actual cost for division i; 

r; = resources provided to division і by the principal; 

f = fine for overstating; 

b = bonus for truthful accusation (whistleblowing), (f = b > 0);° and 
p = penalty for false accusation, p > 0. 


In the current paper, the following specific parameters are used: 


w = 500; 


CA € (Сани, Саа) € (1000, 1050, ... ,2000, ... ,2950,3000) — Е(с,) = 2000; 
^| epe (свт, Свт Е (4000, 4050, ... ,5000, ... ,5950,6000) — Е(св) = 5000; 


: "=, if agent j reports agent i as dishonest; 
i Сри грее if agent j reports agent i as honest; 


5 If agent j reports that agent i is dishonest, then an audit will take place and the resource transferred to division i, r, will 
be equal to the actual cost incurred, c;. 

$ It is required that f = b > 0 because otherwise, agents will have incentive to overstate all the time and truthfully report 
their peers as dishonest to get the high reward for blowing the whistle. 
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0 if agent j reports agent i as dishonest; 
Elri- с)= | | | | 
1000 if agent j reports agent i as honest;7 
f 1000; 
b = 1000; and 
p = 2000. 


Given the above parameters, Table 1, Panel À summarizes the game in normal form. The 
game can be solved by backward induction, resulting in a unique subgame perfect Nash Equilib- 
rium, in which each agent tells the truth both in stage-one and in stage-two. To demonstrate this, 
the agents play one of four subgames іп making their whistleblowing decisions in stage-two 
depending on what the agents might have done in stage-one. For example, if agent А honestly 
reports his actual cost and agent B overstates in stage-one, then the stage-two subgame 1s repre- 
sented by the four bottom left cells in Panel А of Table 1. By looking at the payoffs in the cells, 
regardless of what B does, А is always better off to tell the principal that B was dishonest. 
Regardless of what А does, B is always better off to tell the principal that А honestly reported the 
cost." That is, the unique subgame perfect Nash Equilibrium for this subgame is for both А and B 
to truthfully tell the principal what the other party actually did in stage-one. 

Knowing that the other agent will truthfully report on peers in stage-two, through backward 
induction, the agents are better off to honestly report their costs in stage-one.^ The unique sub- 
game perfect Nash Equilibrium for the game, and therefore the wealth-maximizing prediction for 
the game, is for both agents to honestly report their own cost in stage-one and truthfully tell the 
principal in stage-two that the other agent is honest. No whistleblowing or audit will have to take 
place. The peer reporting system thereby allows the principal to achieve the first-best outcome. 


Fairness Perception and Honesty under the Peer Reporting System 


А vital condition for a peer reporting system with a reward for whistleblowing is that wealth- 
maximizing agents will always pass along their knowledge about their peers to the principal, as 
long as the principal pays them their reservation utility wage. Whether the agents perceive their 
wage to be fair or unfair is irrelevant to their decisions. The analytical model treats whistleblowing 
on lying peers as given and does not probe into the processes through which this action is more or 
less likely to take place. In contrast, evidence from the whistleblowing literature shows that people 
are reluctant to blow the whistle on others despite the financial rewards. This literature further 
suggests that an agent's willingness to sanction a peer's misconduct by blowing the whistle 
depends on the agent's perception of the fairness of the principal (Miceli et al. 1991). This is 
because employee embezzlement and other similar acts are sometimes rationalized by fellow 
. employees as being justified if employees feel that the employer is not being fair (Mars 1974; 
Greenberg 1987, 1990; Murphy 1992). Instead of stopping others from embezzling, employees 


Wealth-maximizing agent į should always overstate to сышх if agent j does not report on him. In such a situation, E 
(r; — c) = сь — E (cj) = 1000. 

In the case when B tells the principal that A honestly reported the cost, if A blows the whistle on B, A will receive 1500 
(500 wage + 1000 reward for whistleblowing) and B will receive —500 (500 жаре – 1000 fine for overstating). If 
instead, А covers for B, A will receive 500 (wage) and B will receive 1500 (500 wage + 1000 slack). 

In the case when B falsely accuses А to have overstated the cost, if А blows the whistle on B, A will receive 500 (500 
wage — 1000 fine + 1000 reward), and В will receive —2500 (500 wage — 1000 fine ~ 2000 for false accusation). If A 
covers for B, A will receive —500 (500 wage — 1000 fine), B will receive —500 (500 wage + 1000 slack —2000 for false 
accusation). Therefore, in this subgame, no matter what B does, A is better off to blow the whistle on B. No matter what 
A does, В is better off not to falsely accuse A, that is, to tell the principal that А was honest in stage-one. 

Through backward induction, the stage-one game is to choose among the four stage-two subgame equilibria (the four 
shaded cells in Table 1, Panel A). By looking at the payoffs, regardless of what the other agent does in stage-one, an 
agent is always better off to honestly report his cost in stage-one. 
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TABLE 1 
Agents’ Expected Payoffs" 


Panel A: Agents’ Expected Payoffs When Wage = 500 Liras 


Agent B's 
Reporting Choices (Report Actual cost or Overstate) 
and 
Whistleblowing Choices (Report Agent A as Honest or Dishonest) 

Agent A's О, D O, H A, D A, H 
Reporting тəз------- ------ ———— —— 
Choices O, D 500, 500 | 2500, -500 – 2500, 500 —500, —500 
(Report M 
Actual 
cost or “ға («nn — | 
Overstate) O, H -500, 2500 1500, 1500 | | -300, 1500. к 1500, 500 
апа collusive 
Whistleblowing IN ни 
Choices A,D 500, –2500 | 71500,-500 | -2500, -2500 -1500, -500 
(report ылы ы И Е 
agent B as | 
Honest ог UU enn. ЄР 
Dishonest) АН -500, —500 500, 1500 -500, 1500 | 500; 500 | 


Panel B: Agents’ Expected Payoffs When Wage = 1000 Liras 


Agent B's 
Reporting Choices (Report Actual cost or Overstate) 
and 
Whistleblowing Choices (Report Agent А as Honest or Dishonest) 
Agent A's О, D О, H А, D A, H 
Reporting Se ен ense 
Choices Ор | 1000, 1000 | 3000, 0 -2000, 1000 0,0 
(Report асаа За ата ЭЛ 
Actual 
о. ud O,H 0, 3000 2000, 2000 | 0,2000 | 2000, 1000 
and collusive Ба ме 
Whistleblowing Е 
Choices A,D 1000,-2000 | 2000,0 1 -2000, 2000 -1000, 0 . 
(report E Vos NR 
agent B as 
Honest or Dp Ра ај Ажы 
Dishonest) A,H 0, 0 1000, 2000 0, –1000 | 1000, 10007", 


* Table 1 only shows payoffs calculated based on the expected actual costs. When actual costs are higher ог lower than 
the expected costs, payoffs under some choice combinations can be higher or lower. However, the changes will not 
affect the result of the game. The unique subgame perfect Nash Equilibrium 18 still for both agents to honestly report 
their own costs in stage-one and to truthfully reveal their information about each other in stage-two. 

* The two numbers in each cell represent the payoffs to agent А and agent B, respectively. The highlighted cells represent 
the unique Nash Equilibria of the four, stage-two subgames. 
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who feel exploited by the employer are more likely to conduct similar acts as a mechanism to 
correct perceptions of inequity (Hollinger and Clark 1983). These arguments lead to the following 
hypotheses: 


Hla: Ceteris paribus, under a peer reporting system, agents report their costs more honestly 
when they perceive the principal as fair versus unfair. 


Hib: Ceteris paribus, under a peer reporting system, the percentage of whistleblowing on 
lying peers is higher when they perceive the principal as fair versus unfair. 


Communication and Collusion under the Peer Reporting System 


Under the peer reporting system, there exists a collusive outcome (both agents lie to the 
principal in stage-one and cover for each other in stage-two) that benefits both agents but harms 
the principal." Collusion between the agents poses a latent threat to the functioning of the peer 
reporting system. 

А potentially important factor in determining collusion between tbe agents is the level of 
communication between them (Towry 2003). In practice, firms have differential arrangements and 
policies to encourage communication among employees. The level of collusion, as well as the 
effectiveness of the peer reporting system, can differ with variation of communication between the 
employees. 

There are several competing hypotheses with regard to the effect of communication on hon- 
esty and collusion under the peer reporting system. Conventional economic theory suggests that, 
as long as employee communication is non-binding, the peer reporting system will be collusion- 
proof, regardless of the level of communication. This is because for collusion to occur, the 
collusive agreement between the agents must be self-enforcing, i.e., neither agent has an incentive 
to break the collusive agreement given that the other agent does not (Baiman et al. 1991; Harsanyi 
and Selten 1988). Under the peer reporting system (as in a typical Prisoner's Dilemma game), both 
agents have incentives to defect from the collusive agreement to receive the reward for whistle- 
blowing. Therefore, communication between wealth-maximizing agents will not lead to dishon- 
esty and collusion under the peer reporting system. 

Alternatively, recent evidence from experimental cheap talk literature consistently suggests 
that non-binding communication can nonetheless increase the rate of cooperation in Prisoner's 
Dilemma Games (Radlow and Weidner 1966; Dawes et al. 1977; Dawes 1980; Farrell and Rabin 
1996; Crawford 1998; Miller et al. 2002). This literature suggests that, in the current context, an 
increased level of communication will lead agents to collude with each other more frequently. 

Finally, research in social psychology suggests that the effect of communication on employee 
collusion should be considered in a richer context. One feature that distinguishes the current study 
from prior experimental cheap talk studies is that the prior literature mainly involves a simple 
environment in which communication only affects the well being of the communicating players. 
The current study explores a more complex setting in which communication not only passes on a 
strategy that can mutually benefit the communicating players—the agents—but also conveys an 
intention that is harmful to a party who is not part of the communication—the principal. When the 
principal is in the game, whether the agents will exploit their collusion opportunity against the 
principal is affected by the agents' fairness perception of the principal. 

When the principal 15 perceived as less fair, communication between the agents can reinforce 
the agents' feeling of unfairness, trigger their collusive intention, and allow them to explicitly 


9 Tf the agents collude, then they can receive their wage plus the slack they build into the cost report. If they choose to be 
honest to the principal, they can only receive their wage. 
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coordinate on a collusive strategy. Folger and Kass (2000) suggest that peers’ perceptions can be 
used as diagnostic information and that sharing work experiences with peers can mutually rein- 
force and change fairness perceptions. Lind et al. (1998) find that when participants are allowed to 
communicate and learn that they have shared mutual injustices, fairness ratings plummet. An 
employee who is surrounded by peers who complain that they are treated unjustly is more likely 
to interpret a supervisor's ambiguous behavior as unfair (Lind et al. 1998). This shared perception 
of unfairness will lead to a higher level of collusion between the parties who communicate. 


H2a: When the principal is perceived as unfair, communication between the agents will 
decrease reporting honesty under the peer reporting system. 


H2b: When the principal is perceived as unfair, communication between the agents will 
decrease the percentage of whistleblowing on lying peers under the peer reporting 
system. 


In contrast, if the principal is perceived as fair, communication between the agents may not 
lead to increased collusion. On one hand, the agents should be more reluctant to use their com- 
munication ability to collude against a fair principal for two reasons. First, the agents may wish to 
reciprocate by being honest to a fair principal. Second, the agents may be afraid to hurt their social 
image by cheating a fair principal. Despite the fact that an agent might want to initiate a collusive 
offer, he might hesitate to do so, knowing that it violates social norms. Psychological research has 
shown that simply the suspicion that others disapprove of one's behavior when acting against the 
social norm can carry significant costs, such as feelings of shame or loss of self respect (Lindbeck 
1997; Rege and Telle 2004). For this reason, one agent might hesitate to initiate a collusive offer 
to the other agent even if he personally would prefer to reap the benefit by colluding against the 
principal. 

On the other hand, fairness perception may influence how a collusive suggestion is received 
by the other agent. When an agent sends a message suggesting colluding against a fair principal, 
this could undermine the sender's credibility because merely making this suggestion violates 
social norms. Therefore, the receiver of the message may reject the collusive offer because he 
believes that an agent who announces the willingness to collude against a fair principal cannot be 
trusted not to renege on this announcement if there is an economic advantage to reneging. 

The discussion so far suggests that when the principal is perceived as fair, communication 
between the agents may not lead to increased collusion and reporting dishonesty. In fact, commu- 
nication may even reduce the level of reporting dishonesty. This is because instead of using 
communication to form a collusive agreement, the agents may use it to reinforce the sense of 
positive reciprocity, that is, be honest to a fair boss (Folger and Kass 2000). The above arguments 
lead to the following research questions: 


RQa: When the principal is perceived as fair, will communication between the agents de- 
crease reporting honesty under the peer reporting system? 


RQb: When the principal is perceived as fair, will communication between the agents de- 
crease the percentage of whistleblowing on lying peers under the peer reporting 
system? 


Ш. RESEARCH METHOD 


A 2X2, Agent Communication (yes/ no) X Wage (high/low) experiment was conducted 
with 60 participants recruited from undergraduate business classes from a large university. Two 
experimental sessions were conducted for each of the two communication conditions, with at least 
12 participants in each session. As participants arrived, one-third were randomly selected to be the 


The Accounting Review July 2008 
American Accounting Association 


1134 | Zhang 


principals, the rest assumed the role of agents. Principals and agents were given instructions 
separately. After the instructions were explained, agents were further divided into two groups and 
were seated in rooms А and B. Each session consisted of eight periods. In each period, an agent А 
was matched with a new agent B and a new principal. No two agents were ever paired with each 
other more than twice, and no triads were ever repeated. Participants in the same room were never 
paired with each other, and they were not told who their partners were, either during or after the 
experiment.” Participants were informed that their final pay was determined by the result of one 
of the eight periods, which was randomly chosen. For each 1000 liras they earned that period, they 
received $15. 

The agents were paid a wage (high, 1000 lira; or low, 500 lira) in each round. The agents’ 
wage was designated by the principal matched with them in each round. This design is meant to 
manipulate the agents’ fairness perception of the principal. The concept of fairness in this paper is 
based on the reciprocal fairness concept developed in the gift exchange literature. This literature 
suggests that, in judging the fairness of an action, people take into account the distributive con- 
sequences of an action as well as the intention that is signaled by the action (Rabin 1993; Fehr and 
Gichter 2000; Falk et al. 2000). When the principal has the option of choosing 500 liras or 1000 
liras as the wage, a principal who chooses 1000 liras can be seen as giving a gift to the agents 
(since the principal reduces his/her own wealth by giving a higher wage when he/she does not 
have to). This action and the intention behind it should be perceived as fairer than the selection of 
the 500 lira wage. In addition, participants in this experiment were provided a benchmark for 
judging the fairness of the wage, i.e., they were informed that in the pilot study, the average wage 
chosen by the principals was 750 liras." 

The agents were responsible for reporting their production costs to the principal. Agent A’s 
actual cost falls within (1000, 1050,...,2000,...,2950, 3000) liras, and agent B’s cost falls within 
(4000, 4050,...,5000,...,5950, 6000) liras. Both agents knew their and the other agent's exact 
production cost. The principal, however, only knew the probability distribution of the possible 
production costs. The firm had a peer reporting system under which each agent was required to 
indicate whether his/her peer had overstated the cost after both agents independently reported their 
own costs. If any agent was accused of overstating, then he/she was fined 1000 liras. An audit took 
place, and the resources provided to the agent were equal to the actual production cost. If there 
was no accusation, then there was no audit, and the resources provided to the agent equaled the 
cost reported by the agent. If any agent blew the whistle on his/her peer, then the whistleblower 
received a 1000 lira reward if the result of the audit confirmed the accusation, but the whistle- 
blower was fined 2000 liras if the audit revealed that the accusation was false. 


Ч Participants were not repeatedly matched to avoid extraneous variables (such as reputation or “tit-for-tat” behaviors) as 
explanations for the agents' behaviors, as well as to better test Ma's model. Ma's model is for a one-shot game. If the 
participants were repeatedly matched with each other in the experiment, then they would have been involved in a 
multi-period game as opposed to eight one-shot games. 

'2 А pilot study was run with 36 participants. The principals could choose from three wage levels (500, 750, 1000) in the 
pilot. Most principals chose 750 liras. The 750-lira wage was removed in this experiment in order to maximize the 
variance in wages. The 1000-lira wage was meant to proxy for fair wage, but may also be capturing the notion of 
generosity. However, on a relative basis, the post-experimental questionnaire clearly indicates that the 1000-lira wage 
was viewed as fairer than the 500-lira wage. 
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Table 1 presents the agents' expected payoffs when the principal pays them the 500 lira wage 
(Panel A) versus the 1000 lira wage (Panel B). As analyzed in Section II, no matter which wage 
they receive, wealth-maximizing agents should honestly report their costs to the principal and then 
tell the principal that their peer is honest. In equilibrium, the agents should both receive their 
wage, and only their wage. 


Timeline in Each Experimental Period 


Figure 1 shows the timeline in each period. In the no communication condition (hereafter, 
NCC), at the beginning of each experimental period, the principals were asked to choose the wage 
for the two agents matched with him/her in that period. The two agents in each triad received the 
same wage. 

After learning their wage, the agents found out the actual costs for the two products and were 
asked to report their own production cost to the principal." The experimenters then showed each 
agent the cost reported by his/her partner. Agents were then asked to circle whether their partners 
honestly reported or overstated. They were instructed that while they knew with certainty whether 
their partners overstated the cost, they could choose to circle either response, regardless of what 
their partners actually did. If an agent indicated that his/her partner overstated the cost, then the 
accussee was audited, and the payoffs were calculated. If an agent reported that his/ber partner was 
honest, then there was no audit and the payoffs were calculated. Each participant was informed of 
his/her payoff for the period. The experiment consisted of eight periods. Participants completed a 
post-experimental questionnaire at the conclusion of the eighth period. 

The timeline in the communication condition (hereafter CC) is the same as that in the NCC 
with one exception: the agents could communicate twice with each other after they learned their 
wage in each experimental period. Specifically, the two agents who were paired with each other 
for that period simultaneously wrote a message to each other. The messages were placed in 
envelopes and exchanged through the experimenters. After the agents read the message sent to 
them, they simultaneously wrote a response. The responses also were placed in envelopes and 
exchanged through the experimenters. The agents were told that they could write anything except 
for information that might reveal their personal identity. They were also told that writing was not 
obligatory. They did not have to write anything if they chose not to. 


IV. RESULTS 


Several manipulation check questions were used to ensure that participants understood the 
task and attended to the manipulations. With the exception of two agents in the NCC, all partici- 
pants answered al] check questions correctly. The two agents' data are excluded from the analyses. 
Overall, 20 agents in the NCC and 18 agents in the CC are included in the analyses. 

In the NCC, the agents received a total of 160 wage offers from the principals across the eight 
periods (20 agents X 8 periods), of which 92 (58 percent) were 500 lira offers and 68 (42 percent) 
were 1000 lira offers. In the CC, the agents received a total of 144 wage offers from the principals 
across the eight periods (18 agents X 8 periods), of which 118 (82 percent) were 500 lira offers 
and 26 (18 percent) were 1000 lira offers. The post-experimental questionnaire included a validity 
check on whether wage offers affected agents' fairness perception of the principal. Agents were 


ІЗ То save time in the experiment, actual production costs for each period were predetermined by randomly drawing from 
41 equally likely choices (1000, 1050,...,3000) for Division A and from 41 equally likely choices (4000, 4050,...,6000) 
for division B, with the exception of a few outliers (costs too close to the high or low end of the range) being thrown 
away. For any given period, the actual cost for all agent As are the same and the actual cost for all agent Bs are the same. 
The same set of costs was used in the two communication conditions. 
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FIGURE 1 
Timeline in Each Experimental Period 
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asked to rate, on a 1—7 point scale, how fair the principal was when s/he offered them a 500 (1000) 
lira wage (with 1 being the most unfair, 4 being neither fair nor unfair, and 7 being the most fair). 
Results show that receiving the 500 (1000) lira wage is highly correlated with agents' perception 
of the principal as unfair (fair). In the NCC, the mean fairness rating for the principal wben he/she 
offered the 500 lira wage (2.3) is significantly lower than when he/she offered the 1000 lira wage 
(6.3) (t2 12.92, p « 0.01). In the CC, the mean fairness rating for the principal when he/she 
offered the 500 lira wage (2.2) is significantly lower than when he/she offered the 1000 lira wage 
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(5.7) (£28.96, p < 0.01). As a result, the wage offer (high or low) is used as a measure of the 
agents' fairness perception of the principal (high or low) in all analyses reported in this paper.“ 
The major dependent variables of this study are the agents’ reporting honesty and the per- 
centage of whistleblowing. An agent’s reporting honesty refers to his/her honesty in reporting 
his/her own division’s cost to the principal. Following Evans et al. (2001), reporting honesty is 
measured as “1 — Slack Claimed/Slack Available.”’ Similar to Towry (2003), the percentage of 
whistleblowing is defined as the percentage of truthful whistleblowing on lying peers. 

Table 2 contrasts wealth-maximizing predictions with major results from the current experi- 
ment. Panel A summarizes the wealth-maximizing predictions while Panel B reports the number of 
observations in each condition and the major results of the current experiment. Detailed analyses 
of participants’ behaviors and tests of hypotheses are reported in the following sections. 


The Agents’ Reporting Honesty (Hla, H2a, and RQa) 

Hypothesis la predicts that agents will report more honestly when they perceive the principal 
as fair versus unfair. I calculated, for each agent, the difference in average reporting honesty when 
wage was high versus when wage was low, and found that this measure is positive on average 
(= 3.08, p « 0.01). Table 3 reports the agents’ reporting honesty by wage and period. Wage 
significantly affected reporting honesty for six of the eight periods. Table 4 reports results of a 
linear mixed model test. The linear mixed model is used to test the effect of wage on the agents' 
reporting honesty while adjusting for correlation due to repeated observations on each participant 
over eight periods. Wage strongly affected agents' reporting honesty, supporting Hla (F = 24.71, 
p < 0.01). Further analyses on the simple effects of wage under each communication condition 
indicate that wage affected reporting honesty both in NCC (Е =9.88, p < 0.01) and іп CC (Е 
= 12.25, p « 0.01). This suggests that agents reacted strongly to social norm and overstated to a 
greater degree upon receiving a low wage, both when they could strategize with each other and 
when they could not. 

As a robustness test of Hla, I use the amount of slack in the agents’ report as the dependent 
variable. The average slack was 337.62 liras when agents received the low wage and 81.91 liras 
when they received the high wage. À linear mixed model test suggests that wage significantly 
affected the amount of slack reported, both in NCC (F = 15.16, p « 0.01) and in CC (Е = 12.85, 
p < 0.01), further supporting Hla. 

Table 4 shows that communication also had a main effect on agents' reporting honesty (F 
= 11.13, p « 0.01). However, further analyses on the simple effects of communication under each 
wage condition suggest that communication had a significant effect on reporting honesty only 
when the wage was unfair. When the agents received the low wage, their mean reporting honesty 
in the NCC was 0.72, and their mean reporting honesty in the CC was 0.60 (Е = 3.85, p = 0.05). 
This suggests that the agents' ability to communicate with each other significantly decreased the 
agents' reporting honesty when they received the low wage, supporting H2a. In contrast, commu- 
nication did not affect reporting honesty when the wage was fair. When agents received the high 


^ I also analyzed the data using the agents' fairness ratings as the independent variable where appropriate. The results of 
such analyses are very similar to those reported in the paper. 

15 For example, if agent A's actual cost is 1400 liras, agent A's available slack by lying to the maximum extent (і.е., 
claiming 3000 liras as his/her cost) is 1600 liras. If agent A reported 2500 liras as the cost, then he/she claimed 1100 lira 
slack (==2500 – 1400) and his/her reporting honesty = 1 — 1100/ 1600 = 0.31. 

18 Бог example, if participant A, is matched with five overstating partners and A, only blows the whistle twice, then the 
percentage of whistleblowing for А) will be 40%. 

7 Arcsine square root transformation of reporting honesty was performed when reporting bonesty was used as the 
dependent variable in linear models throughout this paper. This transformation is used to normalize the variable so that 
it is more suitable for linear tests. 
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TABLE 2 


Panel A: Wealth-Maximizing Predictions 


Zhang 


Wealth-Maximizing Predictions versus Results 


NCC CC 
Wage Low Wage High Wage Low Wage High Wage 
% of Wage Offers" 10096 0% 100% 0% 
Reporting Honesty” 1.00 1.00 1.00 1.00 
Number of 0 0 0 0 
Overstatements" 
96 of МА МА МА МА 
Whistleblowing? 
Panel B: Experimental Results 
NCC CC 
Wage Low Wage High Wage Low Wage High Wage 
(Fairness Rating) (2.3) (6.3) (2.2) (5.7) 
% of Wage Offers 5896 4296 8296 1896 
(= 92 / 160) (= 68 / 160) (= 118 / 144) (= 26 / 144) 
Reporting Honesty 0.72 0.92 0.60 0.89 
(n = 92) (п = 68) (n= 118) (п=26) 
Number of 40 11 56 3 
Overstatements 
96 of Whistleblowing 5596 9196 36% 67% 
(= 22/40) (- 10/11) (= 20/56) (22/3) 
% of Collusive — — 8896 2396 
Agreements (252/59) (23/13) 
Formed 


(The number of x-lira wage offers)/(The total number of wage offers). 
1 – Slack Claimed/Slack Available. 
The number of times the agents reported higher than their actual cost to the principals. 
The percentage of trathful whistleblowing on lying peers. 
Hypotheses: 
Hla: (Reporting Нопез!у)сь wage < (Reporting Honesty)ugo wage 
Hib: (96 of Whistleblowing)y, wage < (9% of Whistleblowing) iiss wage 
H2a: (Reporting Honesty)oc-iow wage < (Reporting Honesty) ncc-tow wage 
H2b: (96 of Whistleblowing)cc.isw wage < (96 of Whistleblowing)ucc. 15v wage 
RQa: (Reporting Нопезїу)сс-ын wage versus (Reporting Honesty)ucc nsn wego 
КОБ: (% of Whistleblowing)cc. nig, wage versus (96 of Whistleblowing)Ncc nigh wage 


б б тоо» 





wage, their mean reporting honesty in Фе NCC was 0.92, and their mean reporting honesty in the 
CC was 0.89 (Е =0.36, p = 0.56). This result suggests an answer to RQa: When the agents re- 
ceived the high wage, their reporting honesty was high regardless of whether they could explicitly 
strategize their behaviors. Communication between them did not reduce reporting honesty. Using 
slack taken as the dependent variable confirms the above results. Communication between the 
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TABLE 3 
Reporting Honesty by Wage and Period 
p-value 
Experimental Period Low Wage High Wage (one-tailed) 
1 0.77 0.98 p=0.01* 
(n = 22) (n = 16) 
2 0.58 0.77 p=0.11 
(n = 22) (n = 16) 
3 0.56 0.85 p = 0.02% 
(п = 24) (п = 14) 
4 0.69 1.00 р-0.00%% 
(п = 29) (n =9) 
5 0.68 1.00 р-0.00%% 
(п = 27) (nz 11) 
6 0.58 1.00 p=0.00** 
(n = 30) (n= 8) 
7 0.57 1.00 р-0.00%% 
(п=28) (n = 10) 
8 0.77 0.80 р=0.42 
(п=28) (п= 10) 
Total 0.65 0.91 
(n z 210) (п = 94) 


ж ** Significant at р < 0.05 and p < 0.01, respectively. 


agents increased the amount of slack in the agents' reports when the wage was low (F = 21.87, 
р < 0.01). However, communication did not affect the amount of slack when the wage was high 
(F 20.11, р= 0.74). 


The Agents? Whistleblowing Behaviors (H1b, H2b, and RQb) 

Hypothesis 1b predicts that the percentage of whistleblowing on peers’ overstatements is 
higher when agents perceive the principal as fair versus unfair. When agents received the high 
wage, 14 overstatements were observed and agents blew the whistle on 12 of these overstatements 
(86 percent). Conversely, when agents received the low wage, 96 overstatements were observed 
and agents blew the whistle on 42 of these overstatements (44 percent). Since only a few agents 
overstated when they received the high wage, particularly in the CC, where agents only overstated 
three times, I ran a follow-up communication condition to increase the sample size for testing the 
agents' whistleblowing behaviors. In the follow-up condition, all 20 participants assumed the role 
of agents and the wage they received in each period followed the pattern of the wages received by 
participants in the NCC. Participants in the follow-up condition were asked to assume that they 
were working for a different company in each period and each company might choose to pay them 
a different wage. Three participants' data were eliminated from the analyses because they did not 
answer the check questions correctly. The remaining 17 participants received a total of 77 low 
wages and 59 high wages. After combining data from the follow-up condition with the original 
experiment, І selected agents (n = 18) who had overstating partners both when they received the 
high wage and when they received the low wage, and calculated two whistleblowing percentages 
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TABLE 4 
Effects of Wage and Communication on Reporting Honesty? 


Panel А: Main Effects 


Source Е p-value (two-tailed) 
Communication 11.13 0.00 
Wage 24.7] 0.00 
Wage * Communication 1.34 0.25 
Panel B: Simple Effects 
Source F p-value (two-tailed) 
Effect of Wage under 
No Communication Condition (NCC) 9.88 0.00 
Effect of Wage under 
Communication Condition (CC) 12.25 0.00 
Effect of Communication under 
Low Wage Condition 3.85 0.05 
Effect of Communication under 
High Wage Condition 0.36 0.56 


* Dependent variable: arcsine square root transformation of reporting honesty. 
Reporting honesty for each agent is equal to (1 — Slack Claimed/Slack Available). 


(one for the low wage condition and one for the high wage condition) for each of them. I then ran 
a repeated-measure ANOVA to test the effect of wage and communication on the whistle- 
blowing percentages. As reported in Table 5, wage only marginally increased the whistleblowing 
percentage (Е = 2.31, р = 0.07, one-tailed). Further analyses on the simple effects suggest that 
wage increased whistleblowing when agents could communicate with each other (F=4.25, p 
— 0.04, one-tailed). When the agents could not communicate with each other, wage did not in- 
crease whistleblowing (F = 0.05, p = 0.42, one-tailed). 

Hypothesis 2b predicts that communication between agents will decrease whistle- 
blowing when they receive the low wage. RQb asks whether communication will decrease 
whistleblowing when agents receive the high wage. As shown in Table 5, communication de- 
creased whistleblowing when the wage was unfair (F — 4.21, p = 0.04, one-tailed), consistent with 
H2b. When the wage was high, communication did not have significant effects on agents' whistle- 
blowing behaviors (F = 0.16, p = 0.69, two-tailed). This suggests an answer to RQb: Communica- 
tion between agents does not decrease whistleblowing when agents receive the high wage from the 
principal. 


The Agents’ Colluding Behaviors іп the CC 

Explicit communication between agents allows them to strategize their actions. А more de- 
tailed look at the CC suggests that wage also affected agents' strategic behaviors, i.e., the number 
of collusive agreements they formed with their partner. А message was coded as collusive if it 
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TABLE 5 
Effects of Wage and Communication on Individual 
Whistleblowing Percentage* 
Panel А: Main Effects 
p-value 
Source dof F (two-tailed) 
Wage 1 | 2.31 0.15 
Communication | 2.85 0.11 
Wage * Communication 1 1.44 0.25 
Error 16 
Panel B: Simple Effects 
p-value 

Source dof F (two-tailed) 
Effect of Wage under 
No Communication Condition (NCC) | 0.05 0.84 
Effect of Wage under 

Communication Condition (CC) 1 4.25 0.07 
Effect of Communication under 

Low Wage Condition 1 4.21 0.07 
Effect of Communication under 

High Wage Condition 1 0.16 0.69 


Two whistleblowing percentages are calculated for each agent who had overstating peers both when they received the 
high wage and the low wage. The denominator of the percentage for the low (high) wage condition is the number of 
times an agent had a peer that overstated the cost when he/she received the low (high) wage. The numerator is the 
number of times the agent blew the whistle in that situation. 


expressed an intention to overstate the cost and/or to cover for each other.’ A final collusive 
agreement was formed if both agents sent a collusive message to each other in their second round 
of communication. Results show that, of the 59 agent pairs who received the low wage, 52 pairs 
(88 percent) formed a final collusive agreement. In contrast, only three out of the 13 agent 
pairs (23 percent) who received the high wage formed a final collusive agreement. The difference 
is statistically significant (3? = 25, р < 0.01).? 

I address whether the agents’ collusive behaviors mediated the effect of wage on agents’ 
reporting honesty. I conducted a regression analyses on reporting honesty with wage and a “col- 
lusive agreement" dummy (yes or no) as the explanatory variables. Results indicate that forming 
a collusive agreement has a negative effect on reporting honesty (t = —1.95, р < 0.03, one-tailed). 


18 Бог example, the message "Overstate to the max and по ratting” was coded as collusive; while the message “I get paid 
more this time. My wage is a lot. Let's be honest" was coded as non-collusive. Blank messages were also coded as 
non-collusive. The messages were independently coded by the author and two doctoral students. The results were 
compared and there is unanimous agreement among the coders. 

9 Results in the follow-up communication condition confirm that fairness affects agents’ collusive behaviors. A Chi-square 
test shows that agent pairs who received the low wage offer formed significantly more final collusive agreements with 
each other than those who received the high wage (12 = 36.7, p < 0.01). 
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More importantly, the effect of wage on reporting honesty just barely reaches the threshold for 
significance (t = 1.38, p = 0.09, one-tailed) after including the collusive agreement dummy in the 
model.” These results suggest that, when opportunities to collude with other agents are present, 
the effect of perceived fairness on agents' reporting honesty is mediated, at least partially, by the 
collusive agreement formed between them. 


The Principal's Payoff and Wage Choices 

This section briefly summarizes how fairness and communication affect the principal's gross 
margin. In this experiment, the sales revenue of product A (B) is 3000 liras (6000 liras). The 
gross margin equals the sales revenue on the products minus the resources provided to the two 
agents. If an agent is honest, then the resources provided to him/her equal the actual cost of the 
product. If an agent overstates the cost, then resources provided to the agent equal the overstated 
cost if the other agent covers for him/her, and equal the actual cost if the other agent blows the 
whistle. In other words, the gross margin is jointly determined by the agents' reporting honesty 
and the extent of whistleblowing on any dishonest report. Ав detailed in Table 6, the gross margin 
is significantly associated with wage (F = 9.91, p « 0.01), with the effect being significant in CC 
(F = 5.15, p = 0.03) and in NCC (Е = 4.63, p = 0.04). Results show that offering the high wage in 
CC increased the gross margin by 465 liras. Agent communication decreased gross margin when 
the wage was low (Е = 4.45, p = 0.04), but not when the wage was high (F = 0.31, p = 0.58). From 


TABLE 6 
The Principals Gross Margin 
Panel A: Main Effects 
Source dof Е p-value (two-tailed) 
Wage 1 9.91 0.00 
Communication 1 2.33 0.13 
Wage * Communication 1 0.96 0.33 
Error 140 
Panel B: Simple Effects 
Source dof F p-value (two-tailed) 
Effect of Wage under No Communication 1 4.63 0.04 
Condition 
Effect of Wage under Communication 1 5.15 0.03 
Condition 
Effect of Communication under Low Wage 1 4.45 0.04 
Condition 
Effect of Communication under High Wage 1 0.31 0.58 
Condition 





29 Results іп the follow-up communication condition are similar. Forming a collusive agreement has a negative effect on 
reporting honesty (t- —2.63, р « 0.01, one-tailed) and the effect of wage on reporting honesty is nonsignificant 
(t— 0.93, p 2 0.18, one-tailed). 
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the principal's perspective, paying the high wage is profitable only if the return from the higher 
gross margin is greater than the cost of higher wages. The principal in the current study earned 
more when they offered the low wage since the increase in gross margin did not cover the price of 
appearing fair. Nevertheless, the principals offered a significant number of high wages to the 
agents. А Mann-Whitney test suggests that the principals sent significantly more high wage offers 
in the NCC than in the CC (р-0.02, one-tailed). The principals! responses in the post- 
experimental questionnaire suggest that the principals in the CC were concerned that communi- 
cation might lead the agents to collude against them, and they were reluctant to offer the 1000-lira 
wage to the agents when this possibility exists. Results were consistent with the notion that the 
principals had a preference for fairness in their wage choices, particularly in the NCC, where the 
principals feel less likely to be exploited by the agents.” 


V. CONCLUSION 


Control systems relying on peer monitoring are frequently observed in practice and represent 
a potentially cost effective way to improve the principal's contractual position. This study inves- 
tigates behaviors under a peer reporting system in a controlled experiment. The results suggest the 
following: first, inconsistent with the wealth-maximizing assumption, agents did not always report 
honestly under the peer reporting system. They reported less honestly when they received the low 
wage than when they received the high wage. The wage level was highly related to agents' 
perceived fairness of the principal. Second, communication between agents further decreased their 
reporting honesty when they received the low wage, but not when they received the high wage. 
Additional analyses suggest that in the communication condition, agents formed more collusive 
agreements with each other when they received the low wage than when they received the high 
wage, and collusive agreements mediated the effect of wage on reporting honesty. Third, in a 
controlled experiment where Шеге was virtually no reputation cost ог the possibility of retaliation, 
many agents did not blow the whistle on their peers despite the high reward for doing so. The 
whistleblowing percentage is significantly lower (t= 2.67, p = 0.01) in the low wage, communi- 
cation condition than in other conditions. Finally, the owners did not always choose the low wage, 
despite the fact that they may profit more when doing so. 

This study contributes to the management accounting literature in several ways. First, evi- 
dence is provided that two factors, the agents' perceived fairness of the principal and inter-agent 
communication, play important roles in determining agents' behaviors under a peer reporting 
system with a whistleblowing function. Ав such, this study adds to the growing evidence that 
incentive systems are affected by factors outside conventional agency theory and suggests that 
these factors need to be considered in incentive contracting design. 

Second, this study demonstrates how the dynamics within a one-principal, two-agent setting, 
affect agents’ mutual monitoring and colluding behaviors in the context of a peer reporting system. 
By doing so, this study suggests the importance for experimental research to examine accounting 
issues in multi-person settings, and answers the call for accounting research to examine multi- 
person issues across various incentive systems, production environments, and communication and 
monitoring arrangements (Fisher 1994; Sprinkle 2003). 


21 Readers should keep in mind that several elements of this study are biased in favor of principals who offered the low 
wage. Such elements include the substantial difference between the high and low wages, the limit on the scope of cost 
overstatement, and the fact that the audit on whistleblowing is costless. Thus, the conclusion that the principals are 
better off when offering the low wage should be interpreted with caution. 

2 One explanation for the owners’ wage choices is suggested by Evans et al. (1994). In their study, the owner experiences 
disutility from the possibility of being exploited by the managers to whom the owner has entrusted his/her assets. The 
owners in Evans et al. (1994) are willing to pay to avoid tbe possibility of being exploited. 
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Third, this paper has implications for management in practice. Results of this paper suggest 
that, for organizations that established a peer reporting system, the important benefit of increasing 
agents' fairness perception is not so much about encouraging agents' whistleblowing, but rather 
about reducing the need to blow the whistle by reducing the likelihood that agents would engage 
in opportunistic behaviors. In addition, this study has implications to modern organizations that 
adopt costly policies and activities to encourage communication among employees. Specifically, 
results suggest that agent communication can lead to collusion and other counter-productive ac- 
tivities when agents perceive unfairness in the organization. 

Certain limitations of this study should be noted. This study makes a simplifying assumption 
that agents can perfectly observe each other's local information, whereas in practice, agents may 
only be able to imperfectly observe each other. As a result, there can be doubts about whether 
other agents have in fact built-in slack in their reports. Additionally, some levels of slack can be 
desirable to the organization and may not necessarily be dishonest.” These uncertainties can 
increase the ambiguity of a peer's behavior. As a result, the deterrent effect of peer reporting may 
not be as strong in practice as those found in this study. Future research in this area may want to 
investigate these issues. 

Another noticeable limitation is that the current study is single-period in nature. А single- 
period experiment serves the purpose of providing a clean test of factors of interest and bench- 
marking against the economic theory. However, it lacks external validity because it excludes many 
real-world influences, such as reputation and strategy formation, which may arise from long-term 
relationships and repeated interactions. Nevertheless, there are reasons to believe that extending 
this study to a multi-period experiment with repeated interaction may lead to stronger fairness 
effects. This is because long-term relationships and repeated interaction can strengthen social ties 
between agents, which in turn can increase their level of collusion if they believe that the principal 
is treating them unfairly. Future studies may want to explore this issue further. One final note is 
that principals in this experiment are not allowed to communicate with agents, nor can they choose 
whether they want to adopt the peer reporting system. It will be interesting to investigate whether 
giving principals more choices and allowing them to interact more with agents can affect the 
agents' fairness perceptions and honesty level. These extensions suggest fruitful areas for future 
research. 
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SHIELDS, Handbook of Management Accounting Research (Oxford, U.K.: Elsevier, 
2007, ISBN 13: 978-0-08-045340-8, pp. xi, xiii, 1204). 


The editors of this handbook, which consists of two 600-page hardcover volumes, have 
aspired to provide an overview of the current state of systematic knowledge in the field of 
management accounting and in the research processes that develop this knowledge (p. ix). There 
is every reason for the editors to undertake this work: management accounting ideas and tech- 
niques have been mainly developed in practice, responding to different and changing needs and 
following diverse developments in time and space. This is also reflected in our body of knowl- 
edge: management accounting theory is inspired by various theoretical orientations, it has pro- 
duced a diverse and loosely coupled set of ideas and systems, using a large variety of research 
methodologies. Some may see this as a strength: management accounting theory seems to reflect 
the diversity in practice. Others argue that it has caused management accounting to be a frag- 
mented and unstructured academic discipline, rendering the process of knowledge creation and 
accumulation ineffective and inefficient. Here is where the book contributes most: it gives a fairly 
complete and well-structured overview of our current academic knowledge in management ac- 
counting. The editors managed to secure 42 high-quality papers from 73 internationally respected 
academics, and they have organized them in such a way that the book as a whole provides a 
reasonably well-balanced overview of the historical advancements and current knowledge in man- 
apement accounting. Almost all of the contributions were especially written for the handbook, 
only three are revised versions of earlier publications (i.e., Chapters 2 and 6 in Volume 1, and 
Chapter 6 in Volume 2), and one is a thoroughly revised and updated version of an earlier paper 
(Chapter 12 in Volume 2). The book should be read by young researchers because it helps them 
become oriented in theoretical approaches and practical topics, as well as how they can be studied. 
It will also help advanced researchers rethink their current approach and discover new avenues for 
future work. In this way, the handbook provides a service to the research community by making 
the knowledge creation and dissemination process more effective and efficient. 

The handbook is unique for its unprecedented scope. We have had survey books before, but 
they all had their limitations. For example, Bhimani’s book, Management Accounting (Bhimani 
1996), is restricted to the European region, Hopper et al.’s book, Issues in Management 
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Accounting (Hopper et al. 2007), takes a more instructional approach on subjects relevant to 
practice, while other books focus on specific topics, like Management Accounting in the Digital 
Economy (Bhimani 2003) and Management Accounting for Performance Measurement and Con- 
trol (Epstein and Manzoni 2002). The editors structured the handbook according to six perspec- 
tives: (a) the scope of management accounting research literature, (b) theoretical perspectives, (c) 
research methods, (d) management accounting topics (which the editors labeled "practices"), (e) 
management accounting in different organizational settings (labeled as "practices in context"), and 
(f) management accounting in different countries and regions (entitled “management accounting 
around Ше world"). 

The first three sections (comprising Volume 1) focus primarily on the theoretical orientations 
and research methods of academic work in management accounting, whereas the last three sec- 
tions (Volume 2) provide an overview and discussion of management accounting research in 
specific subjects, organizational settings, and in geographical regions. The content of each section, 
as well as its boundaries, is not always clearly defined. À good example is the first section, which 
seems to be designed as an introduction. The first article by Hesford, Lee, Van der Stede, and 
Young is especially interesting for its overview of topics, methods, journals, and research net- 
works. They conclude that researchers have shifted attention from budgeting and organizational 
control topics to performance measurement and evaluation topics during the last 20 years. Given 
this result, it is surprising to see that this handbook does address budgeting and organizational 
control, but it offers no specific chapters on performance measurement. Hesford et al. identify, 
based on citation and social network analyses, several subnetworks of management accounting 
scholars. Notable is the existence of two distinct networks: one favoring control topics, analytical 
research, and economics-based theoretical orientations, whereas the other focusing more on so- 
ciological aspects of management accounting and its role in organizations. The first is more 
centered around eight North American journals, and the second is more related to Australian and 
European journals. 

The second chapter by Luft and Shields shows how different management accounting papers 
structure their research models, but I think the strength of this paper is more methodological and 
therefore would have been better placed in the research methods section of the book. What is 
missing in the first section, however, 18 a chapter explaining what the structure of the book 1s and 
how the chapters relate to each other. 

The second section on theoretical perspectives illustrates the large variety of theoretical ori- 
entations in our literature. Ahrens and Chapman show in the first chapter of this section that 
accounting cannot be understood by reference to its functional properties; instead, it has to be 
understood in its broader organizational context. Some theoretical interpretations, like governmen- 
tality, actor network theory, new notions of accountability, and situated functionality are intro- 
duced, and some of them reappear frequently throughout the remainder of the book. This chapter 
is followed by chapters on other basic disciplines and their role in management accounting re- 
search, such as psychology (Birnberg, Luft, and Shields), economics (Bromwich), contingency 
theory (Chenhall), critical theory (Cooper and Hopper), agency theory (Lambert), history (Luft), 
and sociology (Miller). Especially worthwhile reading is the psychology chapter, in which a 
distinction has been made between the psychological effects of management accounting practices 
(as, for instance, target setting and risk distribution) on motivation, and the cognitive processes of 
perceiving and processing management accounting information. 

In the economics chapter, Bromwich explains the economic foundations of accounting-related 
topics, like costing, cost analysis, transfer pricing, capital budgeting, decision making, and control 
(agency theory). Most of the advancements in these areas have been developed in relative isola- 
tion, and Bromwich calls for more "tourism" across areas and more collaboration between eco- 
nomics and other theoretical orientations. I think it is worthwhile repeating his message here. 
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Chenhall provides an extensive review of contingency theoretical research in management 
control, looking at contextual and organizational variables. His critical evaluations of research 
outcomes in each area identify many new research opportunities. І expect most readers to be 
familiar with contingency theory and to recognize many topics in Chenhall's overview. Many 
fewer readers will be acquainted with critical theory, at least I am not. Cooper and Hopper did a 
good job opening up this area by connecting critical thinking to specific topics, like strategic 
management accounting and new public management. However, sometimes this textual material 
has made it difficult for me to understand the full meaning of certain explanations. For instance: 
"there are studies of how accounting logic ог what Power et al. (2003) call ‘accountingisation’ has 
colonised what Habermas terms the ‘life world'" (p. 226). The single quotation marks indicate that 
the terms have a specific meaning, and І am afraid that I do not fully comprehend them and 
appreciate their implications. 

Lambert's chapter on agency theory is not placed adjacent to Bromwich's contribution, with 
which it combines nicely. (The chapters seem to be presented according to the alphabetical order- 
ing of the first authors’ names, which I find curious.) The great point of Lambert’s contribution is 
that it shows that management and financial accounting have much more in common than we are 
inclined to believe: performance measures’ informativeness, the design of optimal contracts, earn- 
ings management, and investment decisions are problems relevant to internal management as well 
as to investors. Much of our knowledge is based on descriptions and interpretations of manage- 
ment accounting practices. 

Luft looks at historical theorizing and shows that management accounting practices need to be 
interpreted within their economic and social context for a better understanding. This chapter can 
best be read in combination with chapters on critical theory and on doing qualitative research. 

Miller's chapter is particularly worthwhile reading, because it provides an overview of the 
most influential sociological approaches, better enabling the reader to comprehend the literature 
discussed in other chapters. For this reason, I would have positioned this chapter as the first in this 
section. 

The research methods section contains eight contributions: qualitative field research (Ahrens 
and Chapman), quantitative field research (Anderson and Widener), comparative research 
(Bhimani), analytic modeling (Demski), interventionist research (Jónsson and Lukka), archival 
research (Moers), experimental research (Sprinkle and Williamson), and survey research (Van der 
Stede, Young, and Chen). This section portrays the large variety of research methods applied in 
our field, while each chapter also convincingly shows the significant contribution which each 
research method has made to the management accounting literature. Some chapters cover research 
methods that can be found in most books on research methodology, but two stand out in this 
regard. Bhimani's comparative research chapter and Jónsson and Lukka's interventionist research 
(perhaps better known as “action research") are surprising and especially interesting additions. 

In their opening chapter, Ahrens and Chapman position qualitative field research as an alter- 
native to positivism, which sees the empirical reality as objective and external to the subject. 
Qualitative field researchers see social reality to be emergent, subjectively created, and objectified 
through human interaction. Researchers should be open and sensitive to different interpretations of 
social reality, and they should not be guided by strict methodological rules, because these rules are 
at best indirectly helpful and potentially counterproductive. Although I follow the authors’ reason- 
ing at this point, the chapter leaves me behind with an unsatisfied feeling about how we can help 
future researchers to undertake good qualitative field research that makes their studies "plausible" 
and "trustworthy." To this end, a good addition to the handbook might be a chapter on case 
research methods, explaining how to structure the data collection process (such as interviews), 
how to interpret their contents (see, for, instance the discussions іп the Appendix in Brownell 
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[1995], and how to report transparently about the research (and the potential role of computer- 
aided qualitative data analysis systems). 

Anderson and Widener show how the use of quantitative data, and especially the construction 
and measurement of latent variables, can add to the quality of field studies. They show how 
researchers may use multiple measures from multiple sources to reach a more complete, reliable, 
and insightful understanding of reality. Jónsson and Lukka take this story even further and discuss 
the consequences of becoming deeply immersed in the object of study, being involved in local 
action, recording developments as they unfold, and learning from change processes. The active 
posture of the researcher opens up new opportunities to collect more subtle and significant data, 
but introduces new complications, like the limited controllability over the research agenda, making 
theoretical sense of the pragmatism in finding the "right" solutions, and interpreting ex post the 
decision situation correctly. 

The final chapter by Van der Stede, Young, and Chen on survey research not only discusses 
the difficulties in conducting survey research, like survey construction, defining level of analysis 
and sample size, and checking nonresponse bias and measurement reliability, but it also advocates 
new ways of dealing with these difficulties, other than uncritically duplicating the survey proce- 
dures employed in earlier studies. 

The handbook's second volume begins with a section on management accounting practices, 
addressing specific management accounting topics that have surfaced in the research literature. It 
contains a selection of 13 papers: strategic cost management (Anderson), target costing (Ansari, 
Bell, and Okano), cost and profit driver research (Banker and Johnston), analytical cost modeling 
(Christensen and Hemmer), fiscal compliance with transfer pricing (Cools and Emmanuel), bud- 
geting (Covaleski, Evans, Luft, and Shields), information technology (Dechow, Granlund, and 
Mouritsen), activity-based costing (Gosselin), economics of transfer pricing (Góx and Schiller), 
capital budgeting (Haka), operations management (Hansen and Mouritsen), management control 
and strategy (Langfield-Smith), and control and accountability (Merchant and Otley). 

Anderson’s contribution begins with a review of the strategic cost management literature, and 
she discusses interorganizational cooperative relations later on in the chapter. J admire the way she 
integrated both themes in one chapter, but I think both topics merit separate chapters. The topic of 
interorganizational management accounting is covered by Hákansson and Lind, but this contribu- 
tion is placed in another section and therefore is not visible as an important topic. Each chapter 
provides a brief explanation of the topic and an extensive review of the research literature, mostly 
followed by suggestions for future work. The literature reviews may help readers to orient them- 
selves in our field and to make well-informed decisions where they want to contribute. These 
reviews, however, are also very much a product of their time and may become outdated quickly, 
as new research is published. I personally favor Hansen and Mouritsen's contribution, because 
they convincingly demonstrate how intimately the decisions on decentralization, technology de- 
velopment, measurement systems, standard setting, and performance evaluation are related to each 
other. 

À section like this cannot be expected to cover all developments in management accounting 
fully, yet I think the editors and authors did a wonderful job in covering at least the most important 
topics. However, I would have liked to see a chapter on performance measurement and evaluation 
(like balanced scorecards and value-based management systems) that discusses the antecedents of 
the selection of financial and nonfinancial measures, causality issues in performance models, the 
impact of performance information on decision making, and performance effects of measurement 
choices. 

The last two sections view management accounting practices in different contexts: section 
five looks at different organizational and industry settings, whereas the final section focuses on 
management accounting practices in different national and regional environments. Section five is 


The Accounting Review July 2008 
American Accounting Association 


Book Review 1151 


relatively short. It presents management accounting research in health care (behavioral studies are 
covered by Abernethy, Chua, Grafton, and Mahama; and economics-based studies are treated by 
Eldenburg and Krishnan), in the manufacturing sector (Davila and Wouters), and in interorgani- 
zational settings (Håkansson and Lind). 

Abernethy et al. show how much the development of management accounting in health care 
is dependent on other institutional, political, and organizational factors. This chapter even helped 
me understand the critical perspectives paper better (Chapter 7 in Volume 1). Davila and Wouters' 
chapter on the manufacturing industry is a good example of how an approach of combining 
different theoretical orientations and research approaches can lead to a coherent and insightful 
image of management accounting in its empirical context. In my view, a similar piece of work 
could also have produced an equally interesting paper on the service sector, and perhaps also on 
small- and medium-sized enterprises and on multinational companies. In general, the governmen- 
tal and non-profit sector is not widely represented in this handbook. This section would have been 
an ideal place to correct this imbalance by discussing management accounting issues in state and 
local governmental institutions, and in other independent non-profit organizations. 

The final section, entitled "Management Accounting Around the World," discusses manage- 
ment accounting in different geographical regions. All contributions describe the historical devel- 
opments and current distinctive features of the management accounting body of knowledge and its 
application in a specific country or region. It presents views from southern Europe (more specifi- 
cally France, Italy, Portugal, and Spain, written by Carmona), the People's Republic of China 
(Chow, Duh, and Xiao), Britain (Boyns and Edwards), German-speaking countries (i.e., Germany, 
Austria, and part of Switzerland, by Ewert and Wagenhofer), the United States (Fleischman and 
Tyson), the Nordic countries (1.е., Sweden, Denmark, Norway, Finland, and Iceland, by Näsi and 
Rohde), and Japan (Okano and Suzuki). This section shows how influential the institutional de- 
velopments are for the development and use of management accounting ideas. At the same time, 
the totality of these papers shows how management accounting knowledge began traveling at an 
increasing pace across regions from the mid-20th century onward. I personally favor the chapters 
about countries that have not yet been widely published in the English language, like German- 
speaking countries, China, and Japan. Each of these chapters presents new and exciting informa- 
tion, and therefore merit our special attention. 


REFERENCES 


Bhimani, A., ed. 1996. Management Accounting, European Perspectives. Oxford, U.K.: Oxford University 
Press. 

— ——, ed. 2003. Management and Accounting in the Digital Economy. Oxford, U.K.: Oxford University 
Press. 

Brownell, P. 1995. Coopers & Lybrand Accounting Research Methodology Monograph No. 2. Research 
Methods in Management Accounting. Melbourne, Australia: Coopers & Lybrand Australia. 

Epstein, M. J., and J.-F. Manzoni, eds. 2002. Studies in Managerial and Financial Accounting. Kidlington. In 
Performance Measurement and Management Control: А Compendium of Research, Vol. 12 edited by 
M. J. Epstein. Oxford, U.K.: Elsevier. 

Hopper, T., D. Northcott, and R. Scapens, eds. 2007. Issues in Management Accounting. 3rd edition. Harlow, 
U.K.: Pearson Education. 


TOM GROOT 
Professor of Management Accounting 
VU University, Amsterdam 


The Accounting Review July 2008 
American Accounting Association 


Editorial Data 


1153 


The following table contains information about turnaround time for manuscripts (including revisions) 
on which editorial decisions were made in the 12-month period ended May 31, 2007. Turnaround time 
is the number of days between the date that the manuscript was received and the date of the editor's 


letter to the author(s). 





Number of Cumulative Cumulative 
Manuscripts Percent Number Percent 
0 5 Days 530 39 8.32 39 8.32 
31 S Days < 60 153 32.62 192 40.94 
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According to the policies set by the Publications Committee (which were endorsed by the Executive 
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and explaining and illustrating related research methodology. The scope of acceptable articles should embrace 
any research methodology and any accounting-related subject, as long as the articles meet the standards 
established for publication in the journal ... No special sections should be necessary. The primary, but not 
exclusive, audience should be—as it is now—academicians, graduate students, and others interested in 
accounting research." 

The primary criterion for publication in The Accounting Review is the significance of the contribution an 
article makes to the literature. Topical areas of interest to the journal include accounting information systems, 
auditing and assurance services, financial accounting, management accounting, taxation, and all other areas of 
accounting, broadly defined. The journal is also open to all rigorous research methods. 

The efficiency and effectiveness of the editorial review process is critically dependent upon the actions 
of both authors submitting papers and the reviewers. Authors accept the responsibility of preparing research 
papers at a level suitable for evaluation by independent reviewers. Such preparation, therefore, should include 
subjecting the manuscript to critique by colleagues and others and revising it accordingly prior to submission. 
The review process is not to be used as a means of obtaining feedback at early stages of developing the 
research. 

Reviewers and editors are responsible for providing constructive and prompt evaluations of submitted 
research papers based on the significance of their contribution and on the rigor of analysis and presentation. 


MANUSCRIPT PREPARATION AND STYLE 


The Accounting Review's manuscript preparation guidelines follow The Chicago Manual of Style (15th ed.; 
University of Chicago Press). Another helpful guide to usage and style is The Elements of Style, by William 
Strunk, Jr., and E. B. White (Macmillan). Spelling follows Webster“s Collegiate Dictionary. 


FORMAT 


1. All manuscripts should be formatted in 12-point font on 8 1/2 x 11" paper and should be double-spaced, 
except for indented quotations. 

2. Manuscripts should be as concise as the subject and research method permit, generally not to exceed 7,000 
words. 

3. Margins should be at least one inch from top, bottom, and sides. 

4. To promote anonymous review, authors should not identify themselves directly or indirectly in their 
papers or in experimental test instruments included with the submission. Single authors should not use the 
editorial “we”. 

5. А cover page should show the title of the paper, all authors’ names, titles and affiliations, email addresses, 
and any acknowledgments. 


Pagination: All pages, including tables, appendices and references, should be serially numbered. Major 
sections should be numbered in Roman numerals. Subsections should not be numbered. 


Numbers: Spell out numbers from one to ten, except when used in tables and lists, and when used with 
mathematical, statistical, scientific, or technical units and quantities, such as distances, weights and measures. 
For example: three days; 3 kilometers; 30 years. All other numbers are expressed numerically. 
Percentages and Decimal Fractions: In nontechnical copy use the word percent in the text. 


Hyphens: Use a hyphen to join unit modifiers or to clarify usage. For example: a cross-sectional equation; 
re-form. See Webster s for correct usage. 


Keywords: The abstract must be followed by at least three keywords to assist in indexing the paper and 
identifying qualified reviewers. 
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Data availability: A line immediately following the Keyword identifiers should indicate whether the data are 
available (see “Data Availability" later in this statement). 


ABSTRACT/INTRODUCTION 


An Abstract of about 100 words (150 maximum) should be presented on a separate page immediately 
preceeding the text. The Abstract should concisely inform the reader of the manuscript's topic, its methods, 
and its findings. Keywords and the Data Availability statements should follow the Abstract. The text of the 
paper should start with a section labeled "L Introduction," which provides more details about the paper's 
purpose, motivation, methodology, and findings. Both the Abstract and the Introduction should be relatively 
nontechnical, yet clear enough for an informed reader to understand the manuscript's contribution. The 
manuscript's title, but neither the author's name nor other identification designations, should appear on the 
Abstract page. 


TABLES AND FIGURES 
The author should note the following general requirements: 


]. Each table and figure (graphic) should appear on a separate page and should be placed at the end of the 
text. Each should bear an Arabic number and a complete title indicating the exact contents of the table or 
figure. Tables and figures should define each variable. The titles and definitions should be sufficiently 
detailed to enable the reader to interpret the tables and figures without reference to the text. 

. A reference to each graphic should be made in the text. 

. The author should indicate where each graphic should be inserted in the text. 

. Graphics should be reasonably interpreted without reference to the text. 

. Source lines and notes should be included as necessary. 


іл > US bo 


Equations: Equations should be numbered in parentheses flush with the right-hand margin. 


DOCUMENTATION 


Citations: Within-text citations are made using an author-year format. Cited works must correspond to the 
list of works listed in the "References" section. Authors should make an effort to include the relevant page 
numbers in the within-text citations. 


1. In the text, works are cited as follows: author's last name and year, without comma, in parentheses. For 
example: one author, (Berry 2003); two authors, (Fehr and Schmidt 2003); three or more authors, 
(Dechow et al. 1998); more than one work cited, (Cole and Yakushiji 1984; Dechow et al. 1995; Levitt 
1998); with two works by the same author(s), (Nelson 2003, 2005). 

2. Unless confusion would result, do not use “р.” or pp." before page numbers. For example, (Dechow апа 
Dichev 2002, 41—42). 

3. For cited works that include more than one work by an author (or same co-authors) that are published in 
the same year, the suffix a, b, etc., is to follow the date in the within-text citations and in the "References" 
section. For example: (Baiman and Rajan 2002a, 2002b). 

4. When the author's name is mentioned in the text, it need not be repeated in the citation. For example: 
“Cohen et al. (2005) provide ...” 

5. Citations to institutional works should use acronyms or short titles where practicable. For example: 
(NCFFR, The Treadway Commission 1987). 

6. If the paper refers to statutes, legal treatises, or court cases, citations acceptable in law reviews should be 
used. 


_ Reference List: Every manuscript must include a "References" section that contains only those works cited 
within the text. Each entry should contain all information necessary for unambiguous identification of the 
published work. Use the following formats (which follow The Chicago Manual of Style): 


1. Arrange citations in alphabetical order according to the surname of the first author ог the name of the 
institution or body responsible for the published work. 

2. Arrange citations in chronological order when two or more works are by the same first author (regardless 
of co-authors). Two or more works by the same author(s) published in the same year are distinguished by 
letters a, b, etc., after the year. 

3. Use authors' initials instead of proper names. 
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4. For two or more authors, separate authors with a comma, including a comma before “апа” (Dechow, P. 
М., R. Sloan, and А. Sweeney). 

5. Date of publication follows the author's (authors’) name(s). 

6. Titles of journals or newspapers should not be abbreviated. 

Sample entries are as follows: 


Baiman, S., and M. Rajan. 2002a. The role of information and opportunism in the choice of buyer-supplier 
relationships. Journal of Accounting Research 40 (2): 247—278. 

— ——, and . 2002b. Incentive issues in inter-firm relationships. Accounting, Organizations and Society 
27 (3): 213-238. 

Berry, R. 2003. Testimony before the Senate Committee on Homeland Security and Governmental Affairs 
Permanent Subcommittee on Investigations. November 18. Available at: http://hsgac.senate.gov/files/ 
111803berry.pdf. 

Cohen, D., A. Dey, and T. Lys. 2005. The Sarbanes Oxley Act of 2002: Implications for compensation 
structure and risk-taking incentives of CEOs. Working paper, New York University, University of Chi- 
cago, and Northwestern University. 

Cole, R., and T. Yakushiji, eds. 1984. The American and Japanese Auto Industries in Transition. Ann Arbor, 
MI: University of Michigan. 

Dechow, P. M., R. Sloan, and А. Sweeney. 1995. Detecting earnings management. 7he Accounting Review 70 
(2): 193—225. 

— —, 5. P. Kothari, and К. L. Watts. 1998. The relation between earnings and cash flows. Journal of 
Accounting and Economics 25: 133-168. 

— ——, and I. Dichev. 2002. The quality of accruals and earnings: The role of accrual estimation errors, The 
Accounting Review 77 (Supplement): 35—59. 

Easton, P. 2003. Discussion of: The predictive value of expenses excluded from pro forma earnings. Review 
of Accounting Studies 8: 175—183. 

Engel, E., R. Hayes, and X. Wang. 2007. The Sarbanes-Oxley Act and firms' going-private decisions. Journal 
of Accounting and Economics (forthcoming). 

Financial Accounting Standards Board (FASB). 2006. Accounting for Uncertainty in Income Taxes, and 
Interpretation of FASB Statement No. 109. FASB Interpretation No. 48. Financial Accounting Series. 
Norwalk, CT: FASB. 

Fehr, E., and K. Schmidt. 2003. А theory of fairness, competition, and cooperation. In Advances in Behav- 
ioral Economics, edited by C. Camerer, С. Loewenstein, and M. Rabin, 271—296. New York, NY: 
Princeton University Press. 

Janis, I. L. 1982. Groupthink: Psychological Studies of Policy Decisions and Fiascoes. Boston, MA: Hough- 
ton Mifflin. 

Levitt, А. 1998. The numbers game. Speech delivered at New York University, Center for Law and Business, 
September 28. 

Maggi, G. 1999. The value of commitment with imperfect observability and private information. RAND 
Journal of Economics (Winter) 30: 555—574. 

National Commission on Fraudulent Reporting (the Treadway Commission). 1987. Report of the National 
Commission on Fraudulent Financial Reporting. Washington, D.C.: NCFFR. 

Nelson, M. W. 2003. Behavioral evidence on the effects of principles- and rules-based standards. Accounting 
Horizons 17 (1): 91—104. 

. 2005. A review of experimental and archival conflicts-of-interest research in auditing. In Conflicts of 
Interest: Challenges and Solutions in Business, Law, Medicine, and Public Policy, edited by D. A. 
Moore, D. M. Cain, G. Loewenstein, and M. H. Bazerman. Cambridge, U.K.: Cambridge University 
Press. 

Rigdon, E. E., R. E. Schumacker, and W. Wothke. 1998. A comparative review of interaction and nonlinear 
modeling. In /nteraction and Nonlinear Effects in Structural Equation Modeling, edited by R. E. Schu- 
macker, and G. A. Marcoulides, 1-16. Mahwah, NJ: Erlbaum Associates. 

Schultz, E., and T. Francis. 2002. Companies profit on workers’ deaths through “dead peasants” insurance. 
Wall Street Journal (April 19): 1. 

Securities and Exchange Commission (SEC). 2002. Certification of Disclosure in Companies' Quarterly and 
Annual Reports. Release Nos. 33-8124, 34-46427. Washington, D.C.: SEC. 

U.S. House of Representatives. 2002. The Sarbanes-Oxley Act of 2002. Public Law 107-204 [H. R. 3763]. 
Washington, D.C.: Government Printing Office. 
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Footnotes: Footnotes are not used for documentation. Textual footnotes should be used only for extensions 
and useful excursions of information that if included in the body of the text might disrupt its continuity. 
Footnotes should be inserted using the “footnote” or “endnote” feature of the word processing software which 
will automatically number the footnotes throughout the manuscript with superscript Arabic numerals. 


SUBMISSION OF MANUSCRIPTS 
Authors should note the following guidelines for submitting manuscripts: 


1. Manuscripts currently under consideration by another journal or publisher should not be submitted. The 
author must state upon submission that the work is not submitted or published elsewhere. 

2. For manuscripts reporting on field surveys or experiments: If the additional documentation (e.g., ques- 
tionnaire, case, interview schedule) is sent as a separate file, then all information that might identify the 
author(s) must be deleted from the instrument. 

3. Manuscripts should be submitted via email as Microsoft Word or PDF file to the Senior Editor, Steven 
Kachelmeier, at email address tar@mccombs.utexas.edu. Please submit separate files for (1) the manu- 
script's title page with identifying information (not forwarded to reviewers), (2) the manuscript with title 
page and all other identifying information removed, and (3) any necessary supplemental files, such as 
experimental instructions and/or response memoranda on invited revisions. The body or subject line of the 
email should also indicate the submission fee receipt code from AAA (see step 4 below). 

4. А submission fee is required unless explicitly waived by the editor for invited revisions of previous 
submissions. The submission fee should be paid online (VISA or MasterCard only) ас https://aaahq.org/ 
AA Aforms/journals/tarsubmit.cfm. If unable to pay online, a check in U.S. funds, made payable to the 
American Accounting Association, may be sent to Ms. Mary Capps, Editorial Assistant, The Accounting 
Review, The University of Texas at Austin, McCombs School of Business, Department of Accounting 
СВА 4M.202, 1 University Station B6400, Austin, TX 78712-0211. The submission fee in U.S. funds 15 
$125.00 for members and $200.00 for nonmembers of the AAA. The submission fee is nonrefundable. 

5. Revisions must be submitted within 12 months from the decision letter inviting a revision. 


COMMENTS 


The Accounting Review welcomes submissions of comments on previous ТАК articles. Comments on articles 
previously published in The Accounting Review will generally be reviewed by two reviewers, usually includ- 
ing an author of the original article (to assist the editor in evaluating whether the submitted comment 
represents the prior article accurately) and an additional reviewer who is independent of the original article. 
If à comment is accepted for publication, the original author will generally be invited to reply. АП other 
editorial requirements, as enumerated above, apply to proposed comments. 


POLICY ON REPRODUCTION 


Ап objective of The Accounting Review is to promote the wide dissemination of the results of systematic 
scholarly inquiries into the broad field of accounting. 

Permission is hereby granted to reproduce any of the contents of the Review for use in courses of 
instruction, as long as the source and American Accounting Association copyright are indicated in any such 
reproductions. 

Written application must be made to the American Accounting Association, 5717 Bessie Drive, Sarasota, 
FL 34233-2399, for permission to reproduce any of the contents of the Review for use in other than courses 
of instruction—e.g., inclusion in books of readings or in any other publications intended for general distri- 
bution. In consideration for the grant of permission by the Review in such instances, the applicant must notify 
the author(s) in writing of the intended use to be made of each reproduction. Normally, the Review will not 
assess a charge for the waiver of copyright. 

Except where otherwise noted in articles, the copyright interest has been transferred to the American 
Accounting Association. Where the author(s) has (have) not transferred the copyright to the Association, 
applicants must seek permission to reproduce (for all purposes) directly from the author(s). 


POLICY ON РАТА AVAILABILITY 


The following policy was adopted by the Executive Committee in its 1989 meeting. “Ап objective of 
(The Accounting Review, Accounting Horizons, Issues in Accounting Education) is to provide the widest 
possible dissemination of knowledge based on systematic scholarly inquiries into accounting as a field of 
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professional research, and educational activity. Às part of this process, authors are encouraged to make their 
data available for use by others in extending or replicating results reported in their articles. Authors of articles 
which report data dependent results should footnote the status of data availability and, when pertinent, this 
should be accompanied by information on how the data may be obtained." 
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JULY 2008 PLACEMENT ADS 


The deadline for information to be included in the "Placement Information" section 
is two months prior to the date of publication. The Review is published in January, 
March, May, July, September, and November. Placement advertising and replies 
should be sent to the American Áccounting Association, 5717 Bessie Drive, Sara- 
sota, FL 34233-2399, ATTENTION: ADVERTISING DEPT. All replies to box num- 
bers should be on separate sheets to facilitate forwarding. 


40] SOUTHERN ILLINOIS UNIVERSITY EDWARDSVILLE invites applications for a tenure-track 
position beginning in August 2009. А Ph.D. in Accounting is required, but ABDs nearing completion 
will be considered. Candidates must be qualified to teach financial accounting and must be commit- 
ted to excellence in teaching and scholarly research. The Department of Accounting offers AACSB- 
accredited programs at both the undergraduate and master's levels. SIUE is located on a suburban 
campus of 2700 acres approximately 25 minutes from downtown St. Louis, MO. Send vita to: 
Michael L. Costigan, Chair, Department of Accounting, Campus Box 1104, Southern Illinois Uni- 
versity Edwardsville, Edwardsville, IL 62026-1104; Email: mcostigG'siue.edu. SIUE is a state 
university—benefits under state sponsored plans will not be available to holders of Е] or Л visas. 
SIUE is an Equal Opportunity/Affirmative Action Employer, and applications from women and 


minorities are especially encouraged. 


402 EMPORIA STATE UNIVERSITY Department of Accounting and Information Systems seeks a 
Visiting Professor of Accounting for Spring Semester/January 2009. А Ph.D. in Accounting from an 
AACSB-accredited school is required. ABDs will be considered. University teaching experience in 
financial accounting, particularly accounting theory and consolidations, is desired with documenta- 
tion evidencing a high level of classroom effectiveness required. Review of applications will begin 
immediately. Send a letter of application addressing the position requirements, curriculum vitae, and 
the names, addresses, and telephone numbers of at least three references to: Dr. James F. Waegelein, 
Chair, Department of Accounting and Information Systems, Emporia State University, 1200 Com- 
mercial, Campus Box 4057, Emporia, KS 66801-5087. For more information call: (620) 341-5346; 
Fax: (620) 341-6346; Email: ACIS@emporia.edu. Emporia State University encourages minorities 
and women to apply. AA/EOE institution. 


403 WINTHROP UNIVERSITY is seeking an Assistant/Associate Professor of Accounting. Duties in- 
clude: Teach accounting courses for undergraduate accounting majors, undergraduate and graduate 
business students, and as part of the University general education program; conduct research in field 
of specialization; provide service to the business community; and other activities that support the 
mission of the College of Business Administration. Ph.D. is required for tenure-track appointment or 
ABD near completion in accounting. ABDs considered for non-tenure-track Instructor appointment. 
The area of specialization is open. Candidate must demonstrate effectiveness as a teacher and 
possess an acceptable record of research. For details on position visit: cba.winthrop.edu/ 
administration/employment/default htm. Review begins May 1, 2008. Direct questions to: Dr. Clar- 
ence Coleman, Search Chair; Phone: (803) 323-2678; Email: сојетапс winthrop.edu. EOE. 
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404 UNIVERSITY OF DELAWARE Alfred Lerner College of Business and Economics invites applica- 
tions for two tenure-track faculty positions: Assistant Professor in Financial/Managerial Accounting 
(#3796); Assistant Professor in Taxation (#3797) beginning September 2009. Primary qualifications 
include outstanding research potential and teaching ability, doctorate in Accounting or be ABD. 
Candidates are expected to teach undergraduate- and graduate-level courses. Salary, benefits, and 
support are competitive with AACSB-accredited schools. Will interview with applicants at 2008 
American Accounting Association meeting in Anaheim, СА. Send names of three references, cv, and 
summaries of teaching performance by September 15, 2008 to: Search Committee, Accounting and 
MIS, University of Delaware, Newark, DE 19716; Email: warrenn@lerner.udel.edu. Indicate the 
position number/title in your application. Application materials will be shared with department 
faculty. The University of Delaware is an Equal Opportunity Employer and encourages applications 
from minority group members and wornen. 


405 UNIVERSITY OF OKLAHOMA Michael F. Price College of Business, the Steed School of Ac- 
counting seeks a full-time, renewable term Assistant Professor. The position is available for August 
2008. The initial appointment is for two years. Salary and health-care benefits are competitive. Job 
Description: The primary duties include teaching, mentoring students, and serving as a division 
emissary to various college events. Instruction may involve both undergraduate and graduate 
(М.В.А.) courses. The teaching load is six-seven courses a year and may involve multiple prepa- 
rations. Job Qualifications: A Ph.D. in Accounting. The ideal candidate will have excellent teaching 
capabilities, teaching experience, and a willingness to teach a variety of accounting courses as 
needed. Application Procedure: Please send a letter of application containing a clear statement of 
specific teaching interests, a resume, evidence of teaching capabilities, and the names of three 
references to: Dr. Frances L. Ayres, Director of Steed School of Accounting, Michael F. Price 
College of Business, Adams Hall, ST 200, University of Oklahoma, Norman, OK 73019. Screening 
for the position will begin April 14, 2008 and will continue until the position is filled. For further 
information, please contact Dr. Ayres: Email: fayres@ou.edu; Phone: (405) 325-4223. The Univer- 
sity of Oklahoma is committed to Affirmative Action, Equal Opportunity and the diversity of its 
workforce. 


406 FAYETTEVILLE STATE UNIVERSITY Job Title: Assistant Professor, Department of Accounting, 
Position Number: 6088-1101-0001-414. Job duties: Each faculty member is expected to teach 12 
semester hours (9 if teaching an M.B.A. course), engage in scholarly and professional activities, and 
participate in student advisement and university services. This position is subject to the successful 
completion of an employment background check. Ап employment background check includes a 
criminal background check, employment verification, reference checks, license verification (if ap- 
plicable), and credit history check (if applicable). Minimum Education and Experience: The candi- 
date must bave earned a Ph.D. degree in Accounting; CPA, CMA, or CIA preferred. ABDs in their 
final dissertation stage will be considered. Candidates for the rank of Associate Professor must show 
evidence of scholarly and professional activities. Knowledge, Skills, and Abilities: Ph.D. in Ac- 
counting with demonstrated ability to teach courses in the following areas: Financial, Managerial 
and Cost Accounting, Accounting Systems, Advance Accounting, Auditing, and M.B.A. courses. 
Salary: Commensurate with education and experience. Special instructions for applicants: Apply via 
website: https://jobs.fsu.edu. In addition, please submit three letters of recommendation with original 
signatures, official transcripts from colleges/universities listed on application, current vitae, and 
three work related references to: Ulysses Taylor, Fayetteville State University, School of Business 
and Economics, Rm 382 SBE, Fayetteville, NC 28301. 
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407 LOYOLA MARYMOUNT UNIVERSITY Department of Accounting invites applicants for two 
full-time tenure-track faculty positions at Assistant/Associate rank, effective Fall 2008. A doctorate 
(or short-term ABD status) in Accounting from an AACSB-accredited university is required. АП 
candidates should demonstrate a strong commitment to scholarly research and excellence in teach- 
ing. АП areas of accounting teaching will be considered. Salary 15 competitive and research support 
is available. If you are interested in learning more about these positions, contact: Professor Mah- 
moud Nourayi, Department of Accounting, College of Business Administration, Loyola Marymount 
University, One LMU Drive, Los Angeles, CA 90045-2659. Loyola Marymount, а comprehensive 
university in the mainstream of American Catholic higher education, seeks professionally outstand- 
ing applicants who value its mission and share its commitment to academic excellence, the educa- 
tion of the whole person, and the building of а just society. Visit http://www.lmu.edu for more 
information. LMU is an Equal Opportunity institution actively working to promote an intercultural 
learning community. Women and minorities are encouraged to apply. 


408 SOUTHEASTERN OKLAHOMA STATE UNIVERSITY Department of Accounting and Finance in 
the John Massey School of Business invites applications for a tenure-track Assistant or Associate 
Professor of Accounting. Founded in 1909, Southeastern Oklahoma State University enrolls approxi- 
mately 4,000 students in 41 undergraduate and 9 graduate degree programs. The John Massey 
School of Business completes its year of record in the AACSB accreditation process AY 2007-2008. 
The successful candidate for the position will possess the following qualifications: А master's de- 
gree, and a СРА ог 18 graduate hours in accounting. A Ph.D. or ABD in Accounting preferred. 
Qualified candidates should submit a letter of application, curriculum vitae, unofficial transcripts, 
and names, addresses, phone numbers, and email addresses (if available) of at least three references 
to: Chair, Accounting Search Committee, c/o Dean, John Massey School of Business, Southeastern 
Oklahoma State University, School of Business, PMB 4128, Durant, OK 74701-0609. Review of 
applications will begin immediately and continue until the position is filled. Candidate must be 
eligible to work in the United States. Visit: http://www.se.edu. SE is an AA/EEO employer commit- 
ted to multicultural diversity. 


409 MICHIGAN TECHNOLOGICAL UNIVERSITY invites applicants for a tenure-track Assistant 
Associate/Full Professor in Accounting starting August 2009. This position requires a Ph.D. in 
Accounting from an AACSB-accredited institution. The successful candidate will be expected to 
develop a vigorous, nationally visible research program as well as contribute effectively to both 
undergraduate and graduate instruction. The School of Business and Economics (http:// 
www.sbe.mtu.edu) is AACSB-accredited, offers competitive salaries, attractive benefits, and a re- 
duced teaching load and summer start-up funding for junior faculty. Interested candidates should 
send a letter of application, resume, evidence of scholarly activity, evidence of teaching effective- 
ness, and three references to: School of Business and Economics at: sbe-search@mtu.edu. Michigan 
Tech (http://www.mtu.edu), is a nationally recognized research university and a leader in science and 
engineering education. Located in the scenic Upper Midwest, Michigan Tech offers a friendly, safe, 
and affordable living environment with excellent opportunities for year-round outdoor recreation. 


410 ALFRED UNIVERSITY AACSB-accredited College of Business invites applications for a tenure- 
track position at the Assistant Professor level in accounting, beginning in the Fall 2009. The position 
requires a Ph.D. in Accounting (ABD considered if evidence of completion within one year), D.B.A. 
with research interests in Accounting, or equivalent degree in Accounting. Professional certification 
preferred. The teaching load will include graduate/undergraduate levels in one or more areas includ- 
ing financial or managerial accounting. Applications will be considered as of September 1, 2008. 
Review of applications will continue until the position is filled. To apply please send a letter of 
application, vita, evidence of teaching capabilities (if available) and at least three recommendation 
letters to: Accounting Search Committee, College of Business, Alfred University, Saxon Drive, 
Alfred, NY 14802; or Email: businesscollege@alfred.edu Alfred University is an AA/EOE em- 
ployer. 
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411 ОТТАН STATE UNIVERSITY School of Accountancy in the Jon M. Huntsman School of Business 
offers a nine-month (academic year) tenure-track position at the rank of Assistant, Associate, or Full 
Professor in Accounting beginning August 2008 (or until filled). The role requires approximately 70 
percent teaching, 20 percent research, and 10 percent service and professional engagement activities. 
The department has outreach programs within the Utah State University system. As part of USU's 
mission to make its academic programs accessible throughout the state, this position will be physi- 
cally located at the USU- Tooele Regional Campus іп Tooele, Utah. See: http://jobs.usu.edu (Кед. ID 
051282) for full job description and to apply online. AA/EOE 


412 BRYANT UNIVERSITY Department of Accounting, invites applications for a full-time tenure-track 
position beginning August 1, 2009. Rank is at the Assistant Professor level. Bryant University is а 
private AACSB-accredited university with undergraduate and master's degree programs in account- 
ing. Quality teaching and research productivity are expected of faculty members. The salary is 
competitive and will be based upon qualifications. Candidates must be either: (1) ABD or (2) have 
completed a doctorate or equivalent from a nationally recognized accounting program accredited by 
AACSB International. Preference will be given to candidates able to teach courses in Managerial 
Accounting and/or Auditing. The selected candidate will be expected to be an active member of the 
department and academic community. Complete information regarding the required application pro- 
cess is available online at: http://employment.bryant.edu. To receive full consideration, interested 
persons must apply electronically. The review of applications will begin immediately and the posi- 
tion will remain open until filled. Bryant University faculty members will be conducting interviews 
at the 2008 American Accounting Association Annual Meeting in Anaheim. Bryant is an EEO/AA 
Employer and an institution committed to diversifying its faculty. 


413 TRINITY UNIVERSITY invites applications for the position of the Jesse Н. Jones Professor of 
Accounting within the Department of Business Administration, effective August 2009. The position 
requires a Ph.D., D.B.A., or equivalent degree in Accounting. Ап established record of research, a 
commitment to continued scholarship, and excellence in teaching are required. The teaching load is 
two courses a semester. The Jesse H. Jones Professor will be expected to have an interest in teaching 
financial accounting theory and regulation. The salary is competitive. Trinity University is a small, 
private, highly selective, primarily undergraduate institution with a liberal arts and sciences tradition 
and a commitment to strong programs in selected professional fields. The Department of Business 
Administration is the largest academic unit on campus in terms of student majors. The Department 
is accredited by the AACSB and is member of the EFMD. The Department offers bachelor's and 
master's degrees in accounting. Applicants should send a letter of interest, curriculum vitae, and a 
sample of written work to: Dr. Linda S. Specht, Chair of Search Committee, Department of Business 
Administration, Trinity University, One Trinity Place, San Antonio, Texas 78212-7200; or Email: 
Ispecht@trinity.edu. Review of applications will begin immediately, and the position will remain 
open until filled. We encourage applications from women and minorities. The University is an Equal 
Opportunity Employer. 


414 DEPAUL UNIVERSITY invites Professors of Accounting of all ranks at Ph.D.-granting universities 
to apply for the School of Accountancy and Management Information Systems Ledger & Quill 
Visiting Professorship. Appointment is for one to two quarters, The Visiting Professor is asked to 
teach two-three courses in his or her field of specialty, interact on an informal basis with DePaul 
faculty and deliver a research seminar presentation to the faculty and Ledger & Quill alumni 
members. Applicants are expected to have an ongoing research agenda and to be effective teachers. 
In addition to salary, DePaul University and Ledger & Quill Society will provide a housing allow- 
ance for the term of appointment and make available additional support as necessary for research. 
Please address inquiries to: John Ahern, School of Accountancy and MIS, DePaul University, One 
East Jackson Blvd., Chicago, IL 60604; Phone: (312) 362-6624; or Email: jahern@depaul.edu. 
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415 DEPAUL UNIVERSITY School of Accountancy and MIS invites applications for a tenure-track 
position at the Assistant, Associate, or Full-Professor level starting in Fall 2009.: Candidates must 
hold a doctoral degree in Accounting from an AACSB-accredited school. ABDs will be considered 
if completion of dissertation is anticipated by starting date. Candidates should demonstrate potential 
for success in scholarly research and excellence in teaching. Qualified individuals in all specialty 
areas of accounting will be considered. Salary and benefits are competitive with AACSB schools. 
Review of applications will begin immediately and will continue until the position is filled. Inter- 
ested applicants should submit curriculum vita, samples of scholarly work, teaching evaluations, and 
two letters of reference to: Phillip Chomiak, Coordinator of Faculty and Curriculum, School of 
Accountancy and MIS, DePaul University, One East Jackson Blvd., Chicago, IL 60604; Email: 
pchomiakG depaul.edu. Please submit applications by July 25 if you wish to be considered for an 
interview at the AAA Annual Meeting in Anaheim, CA. Information about DePaul University can be 
found at: http://www.depaul.edu. Information about the School of Accountancy and MIS can be 
found at: http://accountancy.depaul.edu. 


416 ILLINOIS STATE UNIVERSITY Department of Accounting invites applications for a full-time, 
tenure-track Assistant or Associate Professor position. The successful applicant will begin August 
16, 2009. Qualifications include a Ph.D. or D.B.A. in Accounting with a strong commitment to 
quality teaching, research, and service. ABDs will be considered if substantial progress has been 
made on the dissertation. Preference will be given to applicants with a primary teaching interest in 
managerial and cost accounting and a secondary interest in international and financial accounting. 
The normal teaching load is nine credit hours per semester with a reduced load in the first two years. 
To assure full consideration, please send a letter of application and current vita by August 15, 2008 
to: Gerry McKean, Interim Chairperson, Illinois State University, Department of Accounting, Cam- 
pus Вох 5520, Normal, IL 61790-5520; Email: gerry.mckean @ilstu.edu. 


417 WESTERN WASHINGTON UNIVERSITY invites applications for tenure-track Assistant or Asso- 
ciate Professor position in financial accounting, secondary interest in auditing and/or systems be- 
ginning Fall 2009. Doctoral degree in accounting or equivalent required by appointment date. Duties 
include teaching undergraduate and graduate courses, university service, and scholarly publication. 
View announcement, including complete list of qualifications, at: http://www.acadweb.wwu.edu/hr/ 
Jobs/faculty.asp. Western overlooks Puget Sound, is situated between Seattle and Vancouver, BC, 
and has 13,000 students. AACSB-accredited. Please send letter of application, curriculum vitae, 
transcripts, evidence of teaching effectiveness, and names of three references to: Professor George 
Sanders, Search Committee Chair, Department of Accounting, Western Washington University, Bell- 
ingham, WA 98225-9071; Phone: (360) 650-3202; Email: ACCTSearch@ wwu.edu. Application re- 
view will begin: 9/19/08. AA/EOE. 


418 SEATTLE UNIVERSITY, Albers School of Business and Economics, seeks an Assistant/Associate 
Professor of Accounting. А Ph.D. in Accounting is required. While applications in all areas will be 
considered, preference will be given to those with experience teaching undergraduate and/or gradu- 
ate courses in Financial Accounting. Candidates must be committed to excellence in teaching and 
scholarly research. The Albers School is accredited by the AACSB International. Albers’ programs 
include a strong undergraduate business program, Master of Professional of Accounting, М.В.А., 
and Leadership Executive M.B.A. program. Interested applicants should send their vita, samples of 
research, teaching evaluations, and three letters of reference to: Dr. Bruce Koch, Chair, Department 
of Accounting, Seattle University, Seattle, WA 98122; or Email: kochb@seattleu.edu. Seattle Uni- 
versity, founded in 1891, continues a 450-year tradition of Jesuit Catholic higher education. The 
University’s Jesuit Catholic ideals underscore its commitment to the centrality of teaching, learning, 
and scholarship, of values-based education grounded in the Jesuit and Catholic traditions, of service 
and social justice, of lifelong learning, and of educating the whole person. Located in the heart of 
dynamic Seattle, the University enrolls approximately 7,500 undergraduate and graduate students in 
eight colleges and schools. Students enjoy a university ethos characterized by small classes, indi- 
vidualized faculty attention, a strong sense of community, a commitment to diversity, and an out- 
standing faculty. Seattle University is an Equal Opportunity/Affirmative Action Employer. 
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419 UNIVERSITY OF CINCINNATI Department of Accounting invites applications for a one-year 
visiting position beginning in Fall 2008, subject to budgetary approval. Qualifications include a 
Ph.D. and demonstrated success in teaching a variety of courses in financial and managerial ac- 
counting at the undergraduate and graduate levels. The college 15 AACSB-accredited at the B.B.A. 
and M.B.A. levels and offers a Ph.D. The department offers M.S. degrees in Accounting and 
Taxation. Send a curriculum vitae to: Jens Stephan, 329 Lindner Hall (ML 211), University of 
Cincinnati, Cincinnati, OH 45221-40211. The University of Cincinnati is ап Affirmative Action/Equal 
Employment Opportunity Employer. 


420 UNIVERSITY OF DELAWARE Chairperson, Department of Accounting and Management Infor- 
mation Systems. Duties: Provide leadership and support for the department faculty; promote an 
environment conducive to significant scholarly activity. Qualifications: Ph.D. in appropriate disci- 
pline. For a complete list of duties and qualifications, please visit our website at http:// 
www.udel.edu/udjobs/current/faculty. Contact: Send a statement addressing attributes and vision for 
the department, a current résumé, names and contact information of three references, and any other 
materials reflective of the applicant's accomplishments to: Search Committee Chair, Dept of Ac- 
counting & MIS, Alfred Lerner College of Business & Economics, University of Delaware, Newark, 
DE 19716; or Email: siones емде! есіп. All application materials shall be shared with departmental 
faculty. Review of applications will begin July 1, 2008, and will continue until the position is filled. 
The University of Delaware is an Equal Opportunity Employer and encourages applications from 
minority group members and women. 


421 UNIVERSITY OF SOUTHERN DENMARK Department of Business and Economics invites appli- 
cations for a tenured Full Professorship in Accounting. The Full Professorship is a permanent 
position that carries teaching obligations and research responsibilities in the field of Accounting. The 
Professor is expected to contribute actively to the development of the department's research and 
teaching environment, to take on teaching and duties as supervisor at bachelor, master's, and Ph.D. 
level as well as administrative tasks. Applicants must document strong and original research 
achievements at an international level, and must have experience in supervision of Ph.D. students. 
You cannot apply for the position based on this advertisement. You can see the full advertisement on 
the university’s homepage: http://www.jobs.sdu.dk/. Position No. 341/526-085465. The closing date 
is November 3, 2008 at 12:00pm. 


422 EASTERN MICHIGAN UNIVERSITY seeks applicants for a tenure-track Assistant Professor po- 
sition to begin Fall 2009, subject to availability of funding. Primary interest in accounting informa- 
tion systems, financial, or managerial accounting is desired. A Ph.D. with a major in accounting 
from an AACSB-accredited school or its equivalent is required; however, an ABD with substantial 
evidence of completion will be considered. CPA or other professional certifications and teaching 
experience desired. Salary is competitive. EMU is a public, comprehensive university of 24,000 
students in southeastern Michigan and the College of Business is AACSB-accredited. Submit letter, 
curriculum vita, transcripts, teaching evaluations, and three reference letters to: Accounting Faculty 
Position, EMU Academic Human Resources, 202 Boone Hall, Ypsilanti, MI 48197. Review of 
applications will start immediately and continue until the positions are filled. For more information, 
contact Dr. Susan Kattelus at: susan.kattelus@emich.edu; or go to: http://www.accfin.emich.edu. 
АА/ЕОЕ, 
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423 UNIVERSITY OF NORTH TEXAS invites applications for two or more tenure-track faculty posi- 
tions effective Fall 2008. Areas of need include: Financial and Taxation. The successful candidate 
must have an earned doctorate in Accounting by August 2008 and a commitment to excellence in 
research and teaching. Applications for Assistant, Associate, or Professor will be considered. A 
national reputation based on record and recent publications in top-quality journals is expected for 
senior rank candidates. Professional certification is preferred. Salaries are competitive. UNT 18 a 
comprehensive university, offering undergraduate, master's, and doctoral programs. The College of 
Business Administration is accredited by AACSB and the Department of Accounting has separate 
AACSB accreditation. More information about the department is available at http:// 
www.coba.unt.edu/acct/. The University of North Texas is an emerging research institution located 
in the vibrant and rapidly expanding Dallas-Fort Worth metropolitan area and situated in close 
proximity to DFW International Airport. University enrollment is over 34,000 students with more 
than 6,500 graduate students. UNT offers 257 undergraduate and graduate majors and concentra- 
tions. Review of applications will begin immediately and continue until the positions are filled. 
Please mail letter of interest and vita with references to: Dr. Paul D. Hutchison, Department of 
Accounting, PO Box 305219, Denton, TX 76203-5219; or Email: naudei@unt.edu. The University 
of North Texas is an Equal Opportunity/Affirmative Action Employer. 


424 SAN JOSE STATE UNIVERSITY invites applications for Fall 2008 for tenure-track positions as 
Associate or Assistant Professor or temporary appointment as Visiting Professor. Positions are avail- 
able in Financial/Managerial Accounting/Audit, Audit/Accounting Information Systems, and in 
Taxation. The position in Taxation is open rank. The candidate must have demonstrated versatility in 
subject matter competencies and pedagogy. The teaching assignment is at both graduate and under- 
graduate levels including traditional and accelerated formats. Funding for the positions is pending. 
The minimum credential requirement is ABD for tenure-track and visiting appointments. Strong 
preference will be given to candidates who hold a Ph.D. from an AACSB-accredited university. The 
application deadline is December 31, 2008 or until the position is filled. Send application letter, vita, 
teaching evaluations, and three letters of reference to: Dr. Janis Zaima, Chair, Accounting and 
Finance Department, College of Business, San Jose State University, One Washington Square, 
ВТ850, San Jose, CA 95192-0066; Phone: (408) 924-3490; Email: zaima, j 9 cob.sjsu.edu. Inter- 
views at AAA may be scheduled with Dr. Zaima. SJSU is an Equal Opportunity/ Affirmative Action 
Employer committed to the core values of inclusion, civility, and respect for each individual. 


425 ОТАН STATE UNIVERSITY Assistant, Associate, or Full Professor іп Accounting-Tooele Regional 
Campus. The School of Accountancy in the Jon M. Huntsman School of Business offers a nine- 
month (academic year) tenure-track position at the rank of Assistant, Associate, or Full Professor in 
Accounting beginning August 2008 (or until filled). The role requires approximately 70 percent 
teaching, 20 percent research, and 10 percent service and professional engagement activities. The 
department has outreach programs within the Utah State University system. Ав part of USU's 
mission to make its academic programs accessible throughout the state, this position will be physi- 
cally located at the USU-Uintah Basin Regional Campus in Vernal, Utah. See: http://jobs.usu.edu 
(req. ID 051307) for full job description and to apply online. AA/EOE 


426 UNIVERSITY OF TENNESSEE AT CHATTANOOGA invites applications for a tenure-track posi- 
tion beginning Fall 2009. Applicants from all areas of emphasis will be considered, with special 
consideration given to Auditing and Financial Accounting specialists. Candidates should have a 
Ph.D. or D.B.A. in Accounting or an estimated completion date before August 2009. Candidates 
must be committed to excellence in teaching; we are especially interested in faculty who want to 
combine teaching and research with a close working relationship with the Chattanooga community. 
Salary and benefits are AACSB competitive. If interested, please forward a vitae and references to 
(email is acceptable): Dr. Stan Davis, UT Chattanooga, Dept. 6206, 615 McCallie Avenue, Chatta- 
nooga, TN 37403; Phone: (423) 425-4152; Email: stan-davis@utc.edu. Minority applicants are 
strongly encouraged to apply. The University of Tennessee at Chattanooga is an Equal Employment 
Opportunity, Affirmative Action, Title VI and IX, Section 504, ADA Institution. 
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427 NORTHERN ILLINOIS UNIVERSITY invites applications for anticipated tenure-track openings 
for accountancy faculty at the rank of Assistant or Associate Professor beginning Fall 2009. We are 
primarily interested in candidates who have a teaching interest in Managerial Accounting, Account- 
ing Information Systems, or Financial Accounting. NIU offers the Bachelor of Science in Accoun- 
tancy, Master of Accounting Science, and Master of Science in Taxation degrees. Information about 
our nationally ranked programs can be found at: http://www.cob.niu.edu/accy/. Candidates must be 
qualified to teach at the undergraduate and graduate levels. Candidates must have, or expect to have, 
a Ph.D. degree when employment begins. Teaching experience, business experience, and profes- 
sional certification are desirable. We are particularly interested in faculty who want to combine their 
research and teaching with a close working relationship with the professional business community. 
NIU representatives will be available at the AAA Annual Meeting in Anaheim, California (August 
3—6, 2008). Applicants must send a cover letter and curriculum vitae to: Jim Young, Chair, Depart- 
ment of Accountancy, Northern Illinois University, DeKalb, IL 60115. Complete applications must 
be received by August 15, 2008. АА/ЕЕО. 


428 UNIVERSITY OF SCRANTON Kania School of Management (AACSB) invites applications for its 
tenure-track position in Accounting Information Systems beginning August 2009, at the rank of 
Assistant Professor. Duties include teaching at the undergraduate and graduate levels, scholarly 
research activities meeting AACSB-related criteria, and service. The primary teaching responsibili- 
ties will be in the areas of accounting information systems and information systems auditing. The 
qualifications for the position include an appropriate earned doctorate or ABD progressing toward 
completion. The University of Scranton is, by tradition and choice, a Catholic and Jesuit university. 
The University is committed to developing a diverse faculty; staff, and student body and to modeling 
an inclusive campus community. Applications (including vita, transcripts, and teaching evaluations) 
may be submitted to Dr. Robyn Lawrence at: accounting @scranton.edu. Applications will be con- 
sidered until the position is filled. The University of Scranton is an EOE/Affirmative Action 
Employer/Educator. Veterans, minority persons, women, and persons with disabilities are encour- 
aged to apply. 


429 UNIVERSITY OF SCRANTON Kania School of Management (AACSB) invites applications for its 
tenure-track position in Taxation beginning August 2009, at the rank of Assistant Professor. Duties 
include teaching at the undergraduate and graduate levels, scholarly research activities meeting 
AACSB-related criteria, and service. The primary teaching responsibilities will be in taxation. The 
faculty member will also be responsible for administering the University’s VITA program. The 
qualifications for the position include an appropriate earned doctorate or ABD progressing toward 
completion. The University of Scranton is, by tradition and choice, a Catholic and Jesuit university. 
The University is committed to developing a diverse faculty, staff, and student body and to modeling 
an inclusive campus community. Applications {including vita, transcripts, and teaching evaluations) 
may be submitted to Dr. Robyn Lawrence at: accounting @scranton.edu. Applications will be con- 
sidered until the position is filled. The University of Scranton is an EOE/Affirmative Action 
Employer/Educator. Veterans, minority persons, women, and persons with disabilities are encour- 
aged to apply. 


430 UNIVERSITY ОР SCRANTON Kania School of Management (AACSB) invites applications for its 
tenure-track position in Auditing beginning August 2009, at the rank of Assistant Professor. Duties 
include teaching at the undergraduate and graduate levels, scholarly research activities meeting 
AACSB-related criteria, and service. The primary teaching responsibilities will be in the areas of 
auditing and computer auditing. Ап ability to integrate auditing with accounting information systems 
is desirable. The qualifications for the position include an appropriate earned doctorate or ABD 
progressing toward completion. The University of Scranton is, by tradition and choice, a Catholic 
and Jesuit university. The University is committed to developing a diverse faculty, staff, and student 
body and to modeling an inclusive campus community. Applications (including vita, transcripts, and 
teaching evaluations) may be submitted to Dr. Robyn Lawrence at: accounting @scranton.edu. Ap- 
plications will be considered until the position is filled. The University of Scranton is an EOE/ 
Affirmative Action Employer/Educator. Veterans, minority persons, women, and persons with dis- 
abilities are encouraged to apply. 
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431 VILLANOVA UNIVERSITY Villanova School of Business invites applications for a tenure-track 
faculty position at the Assistant or Associate Professor level beginning Fall 2009 with a primary 
need in Financial Accounting. Qualifications include outstanding research potential and excellence 
in teaching along with a doctorate in Accounting. Villanova University is a Catholic University of 
the Augustinian tradition located on a picturesque campus in the suburban mainline area of Phila- 
delphia. Undergraduate and other programs are nationally ranked by BusinessWeek. Salary, benefits, 
and support are competitive with AACSB-accredited schools. VSB representatives will be available 
at the AAA Annual Meeting in Anaheim, СА. Send a cover letter and vitae that includes the names 
of three references to: Search Committee C/O James Bierstaker, Accounting and IS Department, 
Villanova School of Business, Villanova University, Villanova, PA 19085; or Email 
james. bierstaker@villanova.edu. Application materials will be shared with department faculty. Vil- 
lanova University is an Equal Opportunity Employer and encourages applications from minority 
group members and women. 


432 OKLAHOMA STATE UNIVERSITY School of Accounting in the William S. Spears School of 
Business, invites applications for several open positions. All ranks and areas of research emphasis 
will be considered. Applicants must have an appropriate earned doctorate and those at the senior 
level should have a distinguished ongoing record of scholarship. All applicants must have a com- 
mitment to instructional excellence. Positions are located on the OSU/Stillwater (OSU/Tulsa) cam- 
pus, but could be called upon to occasionally teach on the OSU/Tulsa (OSU/Stillwater) campus. 
Applicant screening will begin immediately and will continue until the position is filled. For full 
consideration please submit vita by October 15, 2008. Letters of application accompanied by a 
curriculum vitae should be sent to: Professor Don R. Hansen, Head, School of Accounting, Okla- 
homa State University, 401 Business, Stillwater, OK 74078; Phone: (405) 744-5123, Email: 
don.hansen @okstate.edu. Oklahoma State University is an Affirmative Action/Equal Opportunity/E- 
Verify Employer committed to diversity. 


433 UNIVERSITY OF BRITISH COLUMBIA—OKANAGAN Faculty of Management (http:// 
web.ubc.ca/okanagan/welcome.html) invites applications for full-time tenure-track positions in Ac- 
counting, effective July 1, 2009 at the rank of Assistant Professor. The successful candidates are 
expected to teach undergraduate courses to a diverse student body, conduct research, and participate 
actively in the ongoing design and development of our innovative accounting program and of our 
innovative concentration areas. Candidates should possess a Ph.D. or equivalent degree in Account- 
ing, or be close to completing one and provide demonstrated evidence and commitment to research 
and teaching. A professional accounting designation is preferred. Under exceptional circumstances, 
candidates who possess a relevant Master’s degree and a professional accounting designation with a 
minimum of three years of experience in public practice, industry, or the public sector may apply for 
a faculty position as tenure-track Instructor. Subject to budgetary approval, salary and benefits are 
competitive and commensurate with qualifications. The search will close on December 1, 2008, or 
when the positions have been filled. Please send covering letter, cv, and the names and contact 
information of three referees to: Dr. Ian Stuart, Dean, Faculty of Management, UBC Okanagan, 
3333 University Way, Kelowna, BC, Canada VIV 1V7; Phone: (250) 807-9656; Fax: (250) 807- 
8533; Email: ian.stuart@ubc.ca. АП qualified candidates are encouraged to apply. UBC hires on the 
basis of merit and is committed to employment equity. We encourage all qualified persons to apply. 
However, Canadians and permanent residents of Canada will be given priority. 


434 FRANK FARINA position wanted: Attorney/CPA/M.B.A. with extensive professional experience as 
securities litigator and auditor (external and internal), and four years adjunct teaching experience at 
two nationally ranked universities in Washington, D.C., seeks full-time faculty position. Teaching/ 
research interests include auditing, accounting, SARBOX, and business law. Also interested in 
developing cross-discipline continuing education courses for attorneys and accountants. Will con- 
sider non-tenure-track or visiting appointments. Available beginning Fall 2008. Please email: 
Tubalaw @aol.com; or Phone: (610) 240-9820. 
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435 MORGAN STATE UNIVERSITY Graves School of Business and Management invites applications 
for one or two tenure-track positions starting August 2009. AII ranks will be considered. Candidates 
should have a Ph.D. degree in accounting from an AACSB-accredited institution and research and 
teaching interests in financial accounting, managerial accounting, or auditing. Candidates for Pro- 
fessor or Associate Professor should have a significant record of publications in recognized account- 
ing journals. Salaries are AACSB-competitive. The University has business school accreditation and 
accounting accreditation by the AACSB. The business school offers a B.S. degree in accounting and 
a Ph.D. degree in Business Administration with Accounting concentration. Master's level accounting 
courses are offered in the general M.B.A. program. A master’s degree program in Accounting is 
expected to be offered in August 2009. Interested candidates should send academic vitae to: Alex P. 
Tang, Chair, Recruiting Committee, Department of Accounting and Finance, Morgan State Univer- 
sity, Baltimore, MD 21251: or Email: Alex Tang morgan.edu. We will interview at the 2009 AAA 
Annual Meeting. Morgan State University is an Affirmative Action/Equal Opportunity Employer. 
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